Objectives

1.  Observe and record chemical changes that form precipitates.

2.  Generate draft solubility rules from experimental data.

Introduction

In the study of chemical reactions it is helpful to have an idea of which compounds can be expected to form precipitates.  A soluble compound will dissolve readily in water and thus, will not form a precipitate.  An insoluble compound will not dissolve readily in water and therefore, will form a precipitate.  It is possible to make some “rules” about which types of ions dissolve and which don’t. For example, sodium salts are soluble in water and there are no common exceptions to this rule.

Purpose

In this lab you will carry out a series of experiments to determine some general solubility rules.  You will do this by mixing small quantities of various cation solutions with several different anion solutions in a binary fashion using a pipet.  

Safety

Wear safety goggles

Use caution when mixing the solutions as some may stain your skin or clothing

Clean up

Carefully clean the reactions at the end of the period by carefully dumping the reaction grid into the sink and then absorbing the remaining liquid with a paper towel.  Wipe the reaction surface with a damp paper towel afterwards.

Prelab – 

Use your solubility rules to predict whether or not a reaction will occur.
Top right  = Prediction (Y = ppt, N = no ppt)
Procedure – 

Place a drop of each anion or cation solution at the center of each appropriate square of the reaction matrix provided.  Compare your hypothesis with that of your partner about the probability of a precipitate forming in each square as you begin adding one drop of each the remaining cation or anion solution to the appropriate squares on the reaction matrix.  Record your data in the table provided.
Questions

1. Examine your data for the columns of anions.  Which anions generally form precipitates?  Are there exceptions?  
2. Which anions generally do not form precipitates?  Are there exceptions?  
3.  Examine your data for the rows of cations.  Which cations generally form precipitates?  Are there exceptions?  
4. Which cations generally do not form precipitates? Are there exceptions?  
5. Write and balance the formula equation for the precipitation reaction you observed which produced aluminum phosphate.
 Data Table

Record the following information:


Top right  = actual result (Y = ppt, N = no ppt)

Bottom  = color of precipitate (only fill in if a ppt was actually formed.  If not, leave blank.)
	
	NO2-
	NO3-
	SO42-
	SO32-
	S2-
	CO32-
	Cl-
	Br-
	PO43-
	OH-
	C2H3O2-
	C2O42-

	Ca2+
	
	
	
	
	
	
	
	
	
	
	
	

	Fe3+
	
	
	
	
	
	
	
	
	
	
	
	

	Na+

	
	
	
	
	
	
	
	
	
	
	
	

	Cu2+

	
	
	
	
	
	
	
	
	
	
	
	

	K+

	
	
	
	
	
	
	
	
	
	
	
	

	Al3+

	
	
	
	
	
	
	
	
	
	
	
	

	Pb2+

	
	
	
	
	
	
	
	
	
	
	
	

	Ag+

	
	
	
	
	
	
	
	
	
	
	
	

	Ba2+

	
	
	
	
	
	
	
	
	
	
	
	

	Zn2+

	
	
	
	
	
	
	
	
	
	
	
	

	Co2+

	
	
	
	
	
	
	
	
	
	
	
	

	NH4+

	
	
	
	
	
	
	
	
	
	
	
	








