Properties of Several Common Elements

Theory:  Elements may be grouped based on various observations.  In particular to this lab, physical appearance, electrical conductivity, reaction with oxygen, reaction with water and the determination of the acidity of the reacted water will be tested and observed.  Analyzing the observations should allow you to group the elements based on similarities.
In this lab, seven common elements will be tested and grouped.  The seven elements are: Sulfur, Magnesium, Carbon, Sodium, Calcium, Potassium and red Phosphorus.  The phosphorus and some of the sodium and potassium tests will be shown to you through demonstrations.

Pre-lab:  
You must either remember from a previous science course or research what changes in red and/or blue litmus paper indicates.  For the data table, you will need to read through the lab so that you can determine the five headings for your data table.  Obviously the names (or symbols) of the elements tested will be listed on the left side of your data table.  It is your job to determine what goes across the top.  Your pre-lab grade will be based partially on having the correct headings.

Note:  Since reasonably large pieces of sodium and potassium are needed to check for conductivity; your instructor will demonstrate this test.  At the same time, you can observe and record into your data table the reactions these elements have with oxygen.  
Procedure A: Electrical Conductivity

You will use the copper leads to record the electrical conductivity of the elements that weren’t demonstrated for you.  Record the highest reading you observe as the needle may vary or bounce depending on the contact between the sample and the copper leads.  Since this is a nondestructive step, you will use the same samples for procedure B with the exception of carbon.

Use a pea sized mound of sulfur.  
Make sure you have sanded the magnesium and calcium pieces before testing them.  
Carbon exists in several forms called allotropes.  You will use the allotrope graphite for this step.  Return the graphite to the hood when you are done testing the conductivity of it.
Procedure B: Reactivity with Oxygen
Remember sodium, potassium, and phosphorus were demonstrated for you.

AS A SAFETY PRECAUTION AND FOR USE IN STOPPING THE REACTION, HAVE A 400 MILLILITER BEAKER FILLED HALF WAY WITH TAP WATER NEAR YOUR BURNER.

Use the burning spoon, put a small pea size amount of sulfur in it and hold it over the lit burner.  Periodically remove the spoon from the flame for observations.  Stop the reaction once you have observed it by plunging it into the water.  Remember then to record observations in your data table.  If you used a hot enough flame, the spoon should make a unique sound when placed in the water.  Next, pour off (or decant) as much of the water as you can down the sink.  Pour the remaining water with any solid on a paper towel and dispose in the trash.  Replace the water in the beaker before the next test.  If the bowl of the spoon is clean, go on.   If the spoon is not clean, call the instructor over for instructions on how to clean it before doing the next part.  
Obtain a piece of charcoal (carbon) from the hood and place it in the clean dry burning spoon.  Heat it in the hottest part of the flame, periodically removing it from the flame, until the edges begin to change.  Record your observations.  Cool using the beaker of water and discard just like you did for the sulfur.

You will need to sand and get a shiny surface somewhere on a piece of calcium.  Place it in a test tube and heat until a change is noticed on the shiny part.  After it cools, this area can be inspected better if the calcium is removed from the test tube and placed on a paper towel.

Get out a watch glass and your forceps.  Obtain a 1 to 2 cm piece of magnesium from the hood.  Hold the magnesium with forceps and place in the hottest part of a flame.  When the reaction starts, remove from the flame and hold over the watch glass.  DO NOT STARE AT THE MAGNESIUM WHILE IT IS REACTING (BURNING).  Record your observations and discard of the solid in the trash.

Procedure C: Reactivity with water

Fill an evaporating dish about half way with distilled water.  Put a small amount of sulfur in it and stir with the glass stirring rod.  Transfer a drop of the water to a piece of red and blue litmus paper.  Record your results.  Dispose of all down the drain with lots of water.  You should be able to reuse the same pieces of litmus paper for at least one more test.  

In order to repeat the same procedure with sodium and potassium, you must take a CLEAN, DRY glass plate to you instructor.  You will need to hold a wire screen between you and the evaporating dish when you add each element, as there may be a small splatter.  Remember to test the water with litmus paper and record your results.  
Boil about 25 to 30 cc of distilled water in a 250 ml beaker and put a sanded piece of magnesium in it.  Continue to heat but do not boil container dry and observe carefully the surface of the magnesium.  After 5 minutes, use the stirring rod to transfer liquid from near the ribbon to red and blue litmus paper.  Record your observations.

While the water is heating the magnesium, do your last 2 water tests with the calcium and carbon.  Follow the same instructions that you used for the sulfur. NOTE THERE IS NO HEATING HERE.
Make sure to clean up all equipment and place items back where you got them from.

Final lab write up:  

Remember this is a formal write up with heading, title, objective, data table and conclusion.  You will group the elements based on similar properties.  Your conclusion must identify how you grouped the elements and give as many reasons why you grouped the elements the way that you did.  Depending on how you interpret your data, you may have anywhere from 2 to 5 groups.  Each of the seven elements MUST be placed into a group.  You are permitted to have an element in a group of its own as long as you justify why it does not match with any other element.
