                Chemical Formulas/ Compounds

Mrs. Paul

Chemistry

1. Compound  two or more elements chemically combined

Ex.  H2O   NaCl

a. represented by a  chemical formula ( subscripts represent number of atoms of each element in the formula)

b. Two major categories of compounds
Ionic








Covalent (polar, non-polar)
1. Bonds form from oppositely charged particles.


1. bonds form from a sharing of electrons
Lattice structure / crystals





2. Occurs between elements that are close 










   together on the periodic table










     ex.  NO3 ( molecule)

2. Ionic Compounds:

a. Contains “two parts”.  Each part of the ionic compound is attracted to the other due to an electrostatic attraction of opposite charges.  
	Cation
	Anion



	+ charged ions
	- charged ions



	+ charge is a result of a loss of e-
	- charge is a result of a gain of e-



	Families I, II, IIA
	Families V, VI,VII A


b. Two types of  ionic compounds:

binary ionic:  only two elements ( metal , nonmetal)             polyatomic compounds: 3 or more elements 

( metal , polyatomic ion)

3. Variable elements:  elements that have more than one possible charge.  ( see list on back of pt)

a. ion charge is represented by a roman numeral

b. roman numeral is the actual ion charge of the element.

Ex.  Copper II Sulfate

           Cu+2  ( SO4) -2
c. other names that may take the place of a roman numeral for variable elements

cupric =

cuprous =

ferric

ferrous

mercuric

mecurous

antimonous

antimonic

4. Naming Chemical Formulas

a. Binary Ionic compounds:

1. Name the cation

2. name the anion---change the ending to –ide  (ex.  Chlorine = chloride)

3. if the cation is variable, use a roman # to indicate the charge

b. Polyatomic compounds

1. name the cation

2. name the polyatomic ion

3. if the cation is variable, use a roman # to indicate the charge.

5. Writing Chemical Formulas

a. Binary Ionic

1. write the symbol with the charge for the cation

2. write the symbol with the charge for the anion

3. if the cation is variable , look at the roman # to determine charge

4. “Drop and Switch”---

*if the charges do not cancel ( ex. Al+3  P-3 = subscripts of one are assigned)

*if the charges are not multiples ( if charges are multiples, reduce first!)

b. Polyatomic Compounds

1. write the symbol for the cation with its charge

2. write the symbols for the polyatomic ion, put  parenthesis around it.  Write the charge of the ion outside of the parenthesis.

3. If the cation is variable , look at the roman # to determine charge..

4. “Drop and Switch” =only if the following does not occur.

*if the charges  cancel ( ex. Mg+2  (SO4)-2 = subscripts of one are assigned)

*if the charges are  multiples ,reduce first, then drop and switch !  

                               3
        1
Cr +6   (SO4)-2

5. Place the subscript outside of the parenthesis.

6. Never change the subscripts inside of the parenthesis of the polyatomic ion.

6. Naming and Writing for Molecular compounds (covalent bonds)

a. name the first element

b. name the second element with the – ide ending.

c. Look a the subscripts of both elements to determine prefix

Subscript of 
1 = mono-


         
2= di-


         
3= tri-



4= tetra-



5 = penta-

ex.    CO = carbon monoxide

        N2H4 = dinitrogen tetrahydride

7. Naming Acids:  “all” acids will contain “H” as its first element.

a. binary acids:  (H  + nonmetal)

  

HF= 
hydro  
fluor  
ic

HCl =
hydro  
chlor  
ic

HBr =
hydro 
brom
 ic

b. Oxyacids : ( an acid that contains oxygen—number of oxygens determines the suffix)

One more oxygen than the common form 

= per-    root

Most common form 




=   
  root  - ic

One less oxygen than the most common form
=
  root  -ous

Two less oxygen than the most common form
= hypo-  root  - ous

*Trick.  If it ends in –ate it is the most common form.  “What I ate was icky!”
If it ends in –ite it is the one that has one less oxygen “Don’t bite it is infectious!”

EX:

HClO4
Per-chlor- ic Acid =  Perchloric Acid
HClO3
Chlor- ic Acid = Chloric Acid
HClO2
Chlor-ous Acid = Chlorous Acid
HClO

Hypo- chlor-ous Acid = Hypochlorous Acid
8. Hydrates:  A compound that incorporates water into its fundamental solid structure.  You may notice it listed on the bottle of the chemical listed as……

a. A hydrate usually has a specific crystalline form , a certain number of water molecules are incorporated into each formula unit of the compound   EX.  [image: image1.emf]
Ex.
[image: image2.png]



See packet to solve hydrate problems and solve for unknown hydrates in the two labs from the packet.  
9. Formula Mass:  amount of grams contained in 1 mole of a compound.  Can be calculated by adding the individual masses for all atoms of each element contained in the compound’s chemical formula.  
a. Ex.  H20:  

b. CuSO4
c. Al(OH)3 

Percent Composition:  % by mass of an element in a compound.  
Calculate the % composition of each of the above elements below.  

a.  %H=  ___________   % 0 = __________________

b.  %Cu =_______________ %S = _____________________ % O = _____________________

c.  %Al = _____________________  % O = ______________________ % H = _____________________

10. Empirical Formula: symbols for the elements contained in a compound with subscripts showing the smallest whole # ratio possible.

Emp. Formula Problems

A. convert grams to moles

B. divide all by smallest molar amount

C. determine if # needs to be multiplied



.33/ .66 X 3



.5/         X 2

(If not round to the whole #)



.25/       X 4

D. This whole # represents the smallest mole ratio possible for that substance.

  Calculation of Molecular Formula:   the molecular formula is the actual chemical formula of the substance


ex.  
C2H4 is not the same substance as C3H6---even though they both have the elements carbon and hydrogen and a ratio of 1:2!

C2H4 = ethene

C3H6 =   cylcopropane

Use the formula below to solve:

  x   (empirical formula mass)  = molecular formula

ex.  What is the molecular formula for the compound that has the empirical formula of BH3 and a total experimental mass of 27.67g / mol?

1st:  find the mass of the empirical formula BH3 = 13.84 g

2nd: plug values into the formula above to find (x)

3rd.  Use(x) to determine the molecular formula  

x = 27.67  =   2.00

      13.84

(BH3) 2  = B2H6  diboron hexahydride
MOLE AIRLINES PROJECT

C= 37.01%


H= 2.22%

N= 18.5 %

O= 42.27%

C = 37.01g  X  1 mole C      =   3.08 moles


           12.0111g C

H = 2.22g  X  1 mole H       =    2.20 moles 

          1.007g H

N = 18.5g  X  1 mole N       =   1.32 moles 


           14.0167g N

O = 42.27g  X  1 mole O     =   2.64 moles


             15.9980g O

Example: 

C =  3.08

H = 2.20

N = 1.32

O = 2.64
        1.32

       1.32

       1.32

       1.32

            2.33

            1.67

             1


   2

                 X 3

                  X 3

             X 3

                 X 3


7


5


3


6
C7H5N3O6   trinitrotoluene explosive
