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HYDROGEN:  PREPARATION & PROPERTIES

PRE-LAB DISCUSSION:
     Hydrogen is unique among the elements in that it does not really belong to any particular group of the Period Table.  In fact, in some versions of the table, hydrogen is separated from the main body of the elements.

     Although hydrogen is classified as a non-metal, it combines with almost all elements.  The hydrogen atom consists of a single proton and one electron that is situated very close to the nucleus.  It forms covalent compounds with other non-metals by sharing its one electron.  In such compounds, the oxidation state of hydrogen is +1.  Hydrogen also combines with some Group 1 and 2 metals to form ionic compounds called metal hydrides in which hydrogen has an oxidation state of -1.
     In this experiment we will prepare hydrogen gas by reacting a very reactive metal with an acid.  The gas will be collected by water displacement, and one property of hydrogen will be investigated.

I.  OBJECTIVE:

     Prepare hydrogen and investigate how it reacts with fire.

II.  MATERIALS & EQUIPMENT:


Water basin



1 dropper bottle of 6M HCl


Test tube rack



4 pieces of mossy zinc


6- 20 x 150 mm test tubes

35 cm of rubber hose


1 - #2, 1 hole rubber stopper

wood splint


laboratory burner


safety goggles


tap water



1 glass tube from an eye dropper


flint sparker



glycerine

III.  PROCEDURE:

     1.  Fill a water basin 75% full of water.
     2.  Place 4 pieces of mossy zinc in a test tube.

     3.  Stick the larger end of the glass tube from an eye dropper into one end of a 35 cm length of 

          rubber hose.  Now, stick the smaller end of the eye dropper into the hole of a 1 hole #2 

          rubber stopper.

     4.  Fill a second test tube completely full with water and turn it upside down in the water 

          basin so the tube remains completely full with water.

     5.  Add 6M HCl into the zinc test tube until the acid fully covers the zinc, then stopper the test 

          tube with the rubber stopper/hose apparatus.  Immediately place the other end of the hose 

          into the water basin.

     6.  After approximately 80 bubbles have left the hose, place the hose underneath the water 

          filled test tube and collect a test tube about 1/3 full of hydrogen gas.  Hold the test tube in 

          the water so that the gas does not escape.  Fill as many test tubes as you can and if 

          possible, fill one completely full of hydrogen

     7.  Next, using the laboratory burner, set a wooden splint on fire so that the flame is very 

          small.

     8.  Remove the test tube from the water (allowing the water to drain out) and hold it 
          horizontally.  Immediately place the splint in front of the mouth of the test tube.  Repeat 
          the test for the other test tubes and note how the full tube reacts differently from the 
          partially filled ones.

IV.  CONCLUSION:
     1.  What did you observe when  you placed the flame from the splint in the presence of the 

          hydrogen gas?

     2.  Why are the 80 bubbles allowed to escape before collecting the hydrogen?

     3.  Describe the difference in now the wooden splint was used and how it reacted between the 

          "glowing splint test" for oxygen and the "pop test" for hydrogen.
