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COMPOUNDS: Are effectively described by formulas, by names and by their masses

OXIDATION NUMBERS (OX #): how electrons behave (gained, or lost) during bonding. Help predict compound formulas

SEVEN RULES OF OX #
1.  free atoms and atoms in pure elements are zero

2.  the ox # of an ion is equal to its charge

3.  the sum of all ox #  in compound is zero

4.  alkali metals always have an ox # of +1

5.  alkaline earth metals always have an ox # of +2

6.     a. halogens ox # is -1 when bonded with metals or when bonded to a nonmetal that is less electronegative

        b. H   is +1 except when bonded to metals (-1) as in NaH, KH, and the H comes last

        c. O   is -2 except when bonded to another O (-1) in peroxides as in H2O2 




to F (+2) as in OF2









or to K, Rb (-1/2) as in KO2 in superoxides
7.  OX # of all the atoms in a polyatomic ion add up to the charge on the ion

IUPAC: International Union of Pure and Applied Chemistry

NAMING COVALENTLY BONDED, NONACID (compounds not starting with H) COMPOUNDS: 


1. Name the least electronegative element 1st, then the more electronegative


2. The ending of the last element changes to -ide. examples: CO, CO2, NO, NO2


3. Greek Prefix System: use a Greek prefix to tell the number of atoms of each element
NAMING BINARY IONIC COMPOUNDS: only 2 ionicly bonded elements


+ ion uses the name of parent atom 


- ion uses the name of parent atom changing the ending to ide. Ex: NaCl, MgCl2, Al2O3
NAMING POLYATOMIC COMPOUNDS: name the cation and then the anion. NaHCO3; NaHSO4; Na2SO4

STOCK SYSTEM (ROMAN NUMERAL SYSTEM): if a metal has more than one ox #, the ox # is given in Roman numerals in parentheses; Know that Cr, Mn, Fe, Co, Cu, Au, Hg, Sn, Pb need a stock # when naming

FeCl2 iron (II) chloride (ferrous chloride)

SnBr2 tin (II) bromide (stannous bromide)


FeCl3 iron (III) chloride (ferric chloride)

SnBr4 tin (IV) bromide (stannic bromide)

HYDRATES: 
1. Compounds that have water molecules in their crystalline structures called the water of hydration


2. Na2CO3 ( 7H2O sodium carbonate heptahydrate; Cu (II) SO4 ( 5H2O copper (II) sulfate pentahydrate



3. Use Greek prefixes for the number of water molecules

BINARY ACIDS: 2 elements with the 1st one being H. When dissolved in water, it is named with the prefix hydro, then the root, and an -ic suffix, then add the word acid. HCl hydrochloric acid
TERNARY ACIDS: contain three elements; H, O, and another nonmetal


If the anions name ends in -ate change to -ic and add the word acid

If the anions name ends in -ite change to -ous and add the word acid





POLYATOMIC ION

TERNARY ACID






perchlorate ClO4-

perchoric acid HClO4






chlorate ClO3-


chloric acid HClO3






chlorite ClO2-


chlorous acid  HClO2






hypochlorite ClO-

hypochlorous acid HClO

MOLE (mol): amount of substance contained in Avogadro’s # (6.022 x 1023); the # of atoms in exactly 12.0g of C-12

KEY: a unit’s mass in amu’s equals the same number of grams for 1 mole of units



          ATOMS IN AMU’S

to
         MOLES IN GRAMS



1 helium atom     =     4.003 amu


1 mole helium   =     4.003 g



1 carbon atom     =   12.01   amu

1 mole carbon   =   12.01   g



1 water molecule =   18.016 amu

1 mole water     =   18.016 g

GRAM-ATOMIC MASS: mass in grams of 1 mole of atoms. (grams/mole)

GRAM-MOLECULAR MASS: mass in grams of 1 mole of molecules. (grams/mole)

GRAM-FORMULA MASS (gfm): mass in grams of 1 mole of formula units. (grams/mole)

MASS (GRAMS) x 1 mole/gfm = # of moles x 6.022 x 1023 units/mole = # of units
STRUCTURAL FORMULAS: show types of atoms, exact composition, where chemical bonds form 
MOLECULAR FORMULAS: show types of atoms, and exact composition. NaCl

C6H12O6 
C2H6   

EMPIRICAL FORMULAS: show types of atoms, in simplest whole # ratio.  NaCl 

CH2O

CH2   

PERCENT COMPOSITION: describes mass composition of compounds. Lab analysis is usually expressed this way






Water H2O (molecular)

Ethene C2H4 (molecular)






H: 11.2%



H: 14.37%






O: 88.8%



C: 85.63%

