Chemical reactions/equations-

Typically written as:

Reactants-




products

The stuff before 



stuff after

 The reaction




the reaction

The arrow is all the stuff that happens, but is not always important, in fact little discussed in introductory chemistry courses
But the arrow should be thought of as an equal sign for conservation laws

Mass is conserved!
*Remember since mass is always conserved the quantities of each element in the reactants must be the same as in the products. 

Steps in balancing: 

1) be sure to have accurate products and reactants (i.e. correct formulas, subscripts).  (You Already know how to balance formulas using subscripts, so do what you know, laws still predict charges must balance, the charges don't change, don't change subscripts of already balanced formulas, the rules won't change, don't do it!  No! Stop it!) 

2) Insert coefficients in front of the correct compounds until there is the same amount of each element before and after the reaction.  Do not change the subscripts at this point, this would unbalance the formulas!  Did I get the point across yet?
3) Recount every element and be sure they are the same on both sides.  

Ex. 1 Write a balanced equation of the formation of water

H2 + O2 


H2O 
Unbalanced equation






balanced compounds, and 






diatomics accounted for.

H2 + O2 


2H2O makes O the same

2H2 + O2 


2H2O Makes H the same

Ex. 2 Write a balanced equation for the complete combustion of methane CH4
1)2KI + Cl2




2KCl + I2

2)2Al + 3CuSO4


Al2(SO4)3 + 3Cu

3)2Na + 2HOH


2NaOH + H2

4)Zn + 2NaOH


Na2ZnO2 + H2
5)2Al + 3H2SO4


Al2(SO4)3 + 3H2
6)2Fe(OH)3 + 3H2SO4
Fe2(SO4)3 + 6HOH

7)2AgNO3 + CuCl2 

2AgCl + Cu(NO3)2

8)CaCO3 +
2HCl


CaCl2 + H2CO3

9)BaCl2 + (HN4) 2 


BaCO3 + 2NH4Cl

10)2AgNO3 + K2CrO4 
Ag2CrO4+ 2KNO3

11)2AgNO3 + H2S


Ag2S + 2HNO3
12)Al(OH)3 + NaOH

NaAlO2 + 2HOH

Identifying Chemical Reactions- 

There are four Main Types:

1) Synthesis (Composition) Creating a compound from elements

4Na + O2 


2Na2O

2) Decomposition - Breaking a compound down into its elements

(Opposite of composition)

2FeCl3 


2Fe + 3Cl2

3) Single replacement - An element in a compound is replaced by another element. (metals replace metals, nonmetals replace nonmetals because of the charges) REMEMBER BOYS AND GIRLS
*You will also need to predict whether or not single replacement reactions are spontaneous -.

In other words do they occur automatically.

Spontaneous reactions can be as fast as an explosion or as slow as the decomposition of an old newspaper.

Single replacement reactions occur spontaneously when the “free state” element is more reactive than the element bonded in the compound.  (Determine: is an free element active enough to replace the other element in the compound) 
Free state-means free of other elements (Cu, Cl2, Mg, N2, etc…) (more examples?)
See table J for the list. (AGAIN - higher elements in the “free state” can replace lower elements in compounds, but not the other way around.)
Example 1:

2NaBr + F2 


2NaF + Br2
You must ask Is F reactive enough to replace Br?
YES – the reaction occurs  

Meaning it is Spontaneous 
Example 2: 
 2NaCl + Br2 


2NaBr + Cl2

Is Br active enough to replace Cl?
No – the reaction does not occur

It is nonspontaneous-
4) Double replacement- Two compounds switch their positive and negative elements (or ions, these often occur in solutions)

+   -

+ - 


+   -
   +  -
NaOH + HCl 


NaCl + HOH (H2O)

*Predicting when double replacement reaction occur spontaneously. (When more stable products can be formed)

Stable products

1) Water (neutralization)

2) gases (bubbles) / gas given off
a. gas puts out flame – CO2
b. Causes glowing splint to burn O2
c. Pops or explodes - H2
3) insoluble salts. (precipitates)

Examples: Predict why or why not the following reactions will be spontaneous.

NaOH(aq) + HCl(aq)

HOH(l) + NaCl(aq)

(Spontaneous because water is formed)

NaBr(aq) + LiI(aq)

LiBr(?) + NaI(?)

(Not spontaneous, both are soluble products that are not gases or water)

HI(aq) + LiCl(aq)



HCl(g) + LiI(aq)

(Spontaneous because HCl gas is produced) 

NaCl(aq) + AgF(aq)


NaF(?) + AgCl(?)

See table F

(Spontaneous because AgCl is insoluble)

Spectator ions- ions that are not involved in the reaction in the solution

Practice recognizing solubility from table f- in the chart write formulas for any insoluble combinations, leave soluble products blank

	
	Cl
	SO42-
	NO3-
	PO43-
	OH-

	Na
	
	
	
	
	

	NH4+
	
	
	
	
	

	Ba
	
	
	
	
	

	Pb2+
	
	
	
	
	

	Hg22+
	
	
	
	
	


Answers:
	
	Cl
	SO42-
	NO3-
	PO43-
	OH-

	Na
	
	
	
	
	

	NH4+
	
	
	
	
	?Ambig?

	Ba
	
	BaSO4
	
	Ba3(PO4)2
	

	Pb2+
	PbCl2
	PbSO4
	
	Pb3(PO4)2
	Pb(OH)2

	Hg22+
	Hg2Cl2
	
	
	(Hg2)3(PO4)2
	Hg2(OH)2


REVIEW
To Recognize chemical reactions from macroscopic observations we look for:

1) Changes in temperature.  (endo/exo)
2) Release of a gas (but not boiling!)
3) Formation of a precipitate

4) Color change

5) Production of a new odor.

6) Any evidence that the physical or chemical properties have changed

Stoichiometry- has several types of problems

1)
Mole-mole problems:  The hub of all

A balanced equation will give you conversion factors about the number of molecules used or created in a reaction.  (remember a mole is a number of molecules – a mole is like a dozen or score)
Example: How many moles of Ammonia gas (NH3) can be formed with 2.5 moles of hydrogen gas and with an excess of nitrogen gas?

Step one: Write correct (balanced) formulas

Step two: Balance overall equation

Step three: Use coefficients as factor label multipliers.  (remember to write down what is given and cancel until you get what is asked for)

2.5 moles of H2 is given.

The # of moles of NH3 is what must be found.

H2
+

N2





NH3

3H2
+

N2





2NH3

2.5 moles H2 x 
2 moles of NH3





3 moles of H2


2.5 moles H2 x 
2 moles of NH3
=





3 moles of H2

1.67 moles of NH3

2) Mole to gram problems: Just pay attention to units! (When all else fails go to moles!)

How many grams of water can be created with .01 moles of oxygen?

H2
+

O2





H2O

2H2
+

O2





2H2O

.01 moles O2
X
2moles H2O
X
18g of H2O






1mole O2

1 mole H2O

= .36g of H2O

3) Gram to mole problem (same thing but backwards)

How many moles of oxygen will be used to make water when reacted with .15 g of hydrogen?

.15g H2 x
1 mole of H2
x
1 mole of O2




2 g of H2



2 moles of H2

=.0375 moles of O2

4) # to mole

5) mole to #

6) g to #

7) # to g

8) g to g

Same idea just let the units guide you.

