HONORS CHEMISTRY

          Mr. Rivas

CHEMICAL EQUATIONS 
Chemical Reactions

A chemical reaction is a process in which substances change into new substances. During this process bonds from the existing substances break up and new bonds are formed that create new substances. The existing substances are called REACTANTS and the created ones PRODUCTS.

CH4(g)   +  2 O2(g)   (   CO2(g)   +   2 H2O(g)

                                             REACTANTS             PRODUCTS

In the reaction above the reactants are methane (CH4) and oxygen (O2). The bonds that hold the atoms in these two compounds (molecules) will break. The particles resulting from the break up will rejoin by forming new bonds. That is how the new substances (the products), carbon dioxide (CO2) and water, are formed.

The notation we used above to show the reaction is called the chemical equation. A chemical 

equation provides the following information:

a. What are the reactants and products

b. How many molecules (or moles) of each substance are involved in the reaction.

c. The forward direction (the arrow)

d. The phase of the reactants and products: 

      (g) = gas, (l) = liquid, (s) = solid, (aq) = aqueous (dissolved in water)

Conservation of mass in chemical reactions

The reaction for the formation of water from its elements is:

2H2(g)   +   O2(g)   (   2H2O(g)

Here 2 hydrogen molecules react with a single oxygen molecule. In the reactants we have 4 atoms of H in 2H2 and 2 atom of O I n O2. Since mass must be conserved in the reaction, You must expect the same number of atoms in the products. In fact you can see that there are 4 atoms of H and 2 atoms of O in 2H2O, the single product. This must be true for any chemical equation. The number of atoms of each element must be the same in the reactants and in the products. A chemical equation that agrees with the Law of Conservation of Mass is said to be a balanced equation. If the equation does not comply, you must “balance” the equation. 

The equation above can also be interpreted as meaning moles instead of molecules: 2 moles of hydrogen react with one mole of oxygen to produce 2 moles of water. 

Balancing a chemical equation

To balance a chemical equation you must enter the appropriate coefficients (smallest whole numbers) in front of the formulas of the compounds to make sure that the number of atoms is the same on both sides.

Remember never to change the formulas (meaning never change the subscripts) to balance an equation. All you are allowed to do is enter different coefficients.

To balance chemical equations we must be experts at counting atoms:

Exercise: How many atoms of each element are in:

a. CO


C _____
O _____

b. Na2CO3

Na _____
C _____
O _____

c. 3NaCl


Na _____
Cl _____

d. 5K3PO4

K _____
P _____
O _____

e. Pb(SO4)2

Pb _____
S _____
O _____

f. 5(NH4)2SO4

N _____
H _____
S _____
O _____

g. 7Al2(SO4)3•6H2O
Al _____
S _____
O _____
H _____

Recommended steps to balance an equation:

1. Write the correct formula for all the reactants and products.

2. Remember your “hobbits” (a.k.a. hobos). They must be entered as diatomic molecules.

3. Check if the equation is already balance as written. If not proceed.

4. Enter the coefficients before each formula that will make the number of atoms of each element the same on both sides of the equation. 

5. Remember not to change the formulas.

6. It is many times convenient to start balancing an element that is present in only one reactant and one product.

7. If a hobbit is present on one side of your equation make sure that the number of atoms for that element on the other side is an even number.

8. It is sometimes easier to balance an equation temporarily with fractional coefficient. After done so, multiply all coefficients by a number that will result in integer coefficients for all the species in the reaction.

9. At the end verify one last time that all elements are balanced.

Balancing equations is learned by practice. 

Exercise: Balance the following equations:

a.   _____ Na +  _____O2  (   _____ Na2O


b.   _____ Cu +  _____S  (  _____Cu2O


c    _____ CuO +  _____ H2  (  _____Cu  +  _____ H2O

d. _____ Ba(OH)2  +  _____ CO2  (  _____BaCO3  +  _____ H2O

e. Write a balanced equation for the reaction of iron and oxygen that produces 

      iron(III) oxide.
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