Lab # __________:  Group 2 The Alkaline Earth Metals

Background 

The elements in Group 2 of the periodic table are called the alkaline earth metals.  Like the elements of Group 1 (the alkali metals), the elements in Group 2 are so chemically active they are never found in nature in their elemental state.  They only exist naturally as compounds.  Like all members of a group (column), or family, the elements in Group 2 share certain common characteristics.

· Metallic Character or Reactivity: 

The metallic character- the tendency to donate electrons in chemical reactions- of the Group 2 elements increases as you go down the group as is does for all groups of metals.  The most reactive of the Group 2 elements will react with water to form bases (hydroxides) and hydrogen gas.  An example of such a reaction would be:



Ca (s) + 2 H2O        (        Ca (OH)2 (aq) + H2

 Calcium reacts with water to produce  a   Base    and     Hydrogen gas

As metallic character increases down the group of metals the tendency to form ions increases.  Metals form ions by losing electrons.  As you proceed down the group the atoms become larger and it is easier for other elements to take away their electrons because they are farther from the nucleus and less attracted.

· Solubilities and pH of Hydroxides

Solubility is how well a substance dissolves.  If it dissolves completely it is soluble, only partially- slightly soluble and not at all- insoluble.  As you go down the group the solubilities of the hydroxides formed by the elements of the Group 2 metals increase.

 pH is a measure of how acidic or basic a solution is.  Generally the scale ranges from 1-14.  See below:


     1      2      3      4      5      6      7     8     9     10     11     12     13     14    

strong                           weak     neutral     weak                             strong

acid                               acid                       base                              base

Generally, as we proceed down the group 2 metals, the hydroxides of these elements become stronger bases.

· Solubilities of Alkaline Earth Compounds- sulfates and carbonates

The sulfates compounds of the alkaline earth metals show decreasing solubility as you go down the group.  The carbonates of all Group 2 metals are insoluble.

PURPOSE:  The purpose the of lab is to investigate some reactions of some of the Group 2 elements, identify trends within the group and gain insight into the properties of the alkaline earth metals.

EQUIPMENT:

Balance

pH paper

Burner


stirrer

Test tubes

flame tester

Test tube holder
filter paper

Test tube rack

safety goggles

Wood splints


MATERIAL/CHEMICALS

Calcium turnings (Ca)


saturated solutions of:  calcium hydroxide Ca(OH)2
Magnesium ribbon (Mg)                                                   magnesium hydroxide Mg(OH)2

Magnesium sulfate (MgSO4)



       barium hydroxide  Ba(OH)2
Calcium sulfate (CaSO4)

.1 M solutions of :  sodium carbonate Na2CO3
Distilled water (H2O)                                                         Magnesium chloride MgCl2
Phenolphthalein




       Calcium chloride (CaCl2)








        Barium chloride (BaCl2)

SAFETY

Handle all chemicals with care; avoid spills and contact with your skin.  Heat chemicals exactly as instructed.  When heating a substance in a test tube, point the tube away from yourself and others.  Tie back long hair and secure loose clothing when working with an open flame.  Always wear safety goggles and a lab coat or apron when working in the lab.

PROCEDURE

PART A:  What happens to the reactivity of metals as you go down a group?


      What is produced when the group 2 metals react with water?

PART B:  WHAT HAPPENS TO THE pH OF THE HYDROXIDES OF THE GROUP 2 METALS AS YOU GO DOWN THE GROUP?

1. Place 5-mL of a saturated solution of magnesium hydroxide in a test tube.  Test the solution with pH paper, litmus, and a pH meter.  Record the pH from results of each.

2. Repeat the above procedure with both calcium hydroxide and barium hydroxide.

PART C:  HOW DO THE SOLUBILITIES OF THE GROUP 2 SULFATES CHANGE AS YOU PROCEED DOWN THE GROUP?

1. Using the balance, measure out a 1 gram sample of magnesium sulfate.  Place it in a clean dry test tube.

2. Repeat step 1 for calcium sulfate and barium sulfate.

3. Add 5 ml of distilled water to each tube.  Using a glass stirring rod, stir each mixture thoroughly, getting as much of each solid to dissolve as possible.  

4. Describe the solubility of each and rank these compounds in order of increasing solubility.

5. Conduct a flame test for calcium ions and for barium ions.  Dip the wire loop of a flame tester into the solution of calcium sulfate.  Place the loop in the Bunsen burner flame.  Observe and record the color of the flame.  Clean the loop and repeat with the barium sulfate solution.

PART D:  WHICH GROUP 2 CHLORIDES REACT THE BEST WITH SODIUM CARBONATE?  HOW DOES IT CHANGE DOWN THE GROUP? 

1. Add 5 ml of MgCl2  solution to a clean, dry test tube, 5 ml of CaCl2 to a second tube, and 5 ml of BaCl2 to a third tube.

2. To each tube add 1 ml of Na2CO3.  Record your observations and rank these chloride compounds in order of increasing reactivity.
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