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INTRODUCTION:  

The periodic chart is the main tool of the chemist.  It organizes the elements in a systematic and logical way.  One of  the things that  the periodic chart does is to inform the chemist of what elements have similar properties.  For example, all of the alkali metals (Group IA), are soft metals that form +1 ions and are very reactive in water.  There is often less similarity in the elements in the same series.

The purpose of this lab is to test several elements and observe their characteristics in two main reactions.  The first is what happens on heating of the element.  This creates a reaction of the element with oxygen.   At the same time what also occurs is that a phase change can be seen. Such as changing a solid to a liquid. In the lab you will see elements that react very readily and some that change phase readily.

The second reaction that you will observe will be the reaction of the element in acid.  There will be two acids present and sometimes only one will be used and at other times you will try both acids. 

BE VERY CAREFUL WITH THE ACIDS.  THESE ARE CONCENTRATED AND ARE VERY STRONG AND HAZARDOUS.   EXTREME CAUTION MUST BE USED AT ALL TIMES.  YOU NEED TO KEEP YOUR GOGGLES ON AT ALL TIMES.   YOU SHOULD BE WEARING AN APRON AT ALL TIMES IN THE LAB.   TAKE OFF YOUR CONTACT LENSES IF YOU ARE WEARING THEM.   IF YOU GET ANY ACID ON YOU THEN YOU SHOULD IMMEDIATELY FLUSH THE SKIN WITH WATER.

DIRECTIONS:



In your bin you will have several elements labeled.  Other elements will be put around the room.  It is vital that you don’t confuse the elements.  This might occur if you and your partner do not communicate to each other what you are doing.  

Some of the elements and the reactions that you are performing are seen very quickly.  Others take a bit longer.   For this lab, you shouldn’t take longer than one minute to see a reaction to occur unless if the lab or the teacher says otherwise.

The elements that you are going to use will be chosen from the following list.   Place a check mark by the ones that you will be testing in the lab.  This will be communicated to you either before the lab or during the pre-lab.
Iron


Sulfur


Sodium

Iodine


Calcium

Magnesium

Zinc


Aluminum

Hydrogen

Lithium

Potassium

Tin


Helium


Argon


Lead 
   Carbon

Copper

Nitrogen

Bismuth

Silicon

Take note that due to availability the list might be changed slightly.  

You will need to prepare a table for your data.  Remember that you will need two copies of the table as one will be your work copy that you will use during the lab.  This is the one that will get initialed at the end of the lab.  The other will be what you copy your final results onto for the good copy.   You should use the computer to create the table and when you print it you should make two copies.  Each person doing the lab will need their own lab copies.

The reactions are not being done by groups, in other words, you will not necessarily be doing calcium and magnesium together since they are in Group II.

PHYSICAL PROPERTIES  

For each element, you are to list the observable physical properties.  This includes its state, color, texture, metallic property, and for some of them there will be miscellaneous properties.  Some of the elements will be found in separate samples in the front of the room.  You should look at those samples because some of those will be in larger sample sizes than what you have in the bin.  Take a special look at Lead for instance and Silicon.   Compare the texture and the softness of Lead v. the iron or zinc sample up there.

REACTIONS WITH OXYGEN

This reaction is done by burning the element.  Some of the elements will be burned directly in the flame and others will be done in a vessel over a burner.   It is essential that you observe the condition of the element very carefully before the reaction as well as after.   Sometimes the change in the material is obvious.  Sometimes the change is very subtle.  You need to observe carefully.

Take a strip of Magnesium about two inches long.   Use the tongs provided to you and hold the Mg over the flame.  As with several of the elements you will see a reaction occur.   Some of the reactions are memorable. This is one of them, do not look at any reaction that appears to be giving off bright light.   Once you see the light starting to shine brightly, you should look away.

Repeat the reaction with the following elements:  Zinc, Tin, Aluminum, Copper, Calcium, and Bismuth
Take the Lead strip and place it in the supplied crucible.  Set the crucible on a clay triangle and attach it over a flame.   For the lead reaction you will need to give it several minutes.   You should see a change in the lead over time.

Test the iodine by putting a small sample on a watch glass and then heat it.  This part of the lab must be done in the fume hood.

Some of the other elements are in a powdered form.   To test these you need to either use an ignition spoon (the one with the long handle).  Put a small sample of Sulfur in the spoon and then you should put the end of the spoon into the flame.   The test of Sulfur should be done in the fume hood. For elements like Sulfur, sometimes the chunks of element need to be broken down.  This is done by the use of a mortar and pestle.   Make sure that you clean it out thoroughly before and after you use it.  When you use these lab instruments, be careful not to smash them together.  They will crack if they are pounded together.   You may also need this for the Silicon and the Carbon

Repeat the reaction with the following elements:   Carbon and Iron and Silicon

The following elements will be demonstrated for you:  Lithium, Sodium, Potassium, Hydrogen, Helium, Argon, Nitrogen. 

REACTIONS WITH ACIDS

You will have in front of you two acid solutions.  One is concentrated Nitric Acid and the other is concentrated Hydrochloric acid. 

BE VERY CAREFUL WITH THE ACIDS.  THESE ARE CONCENTRATED AND ARE VERY STRONG AND HAZARDOUS.   EXTREME CAUTION MUST BE USED AT ALL TIMES.  YOU NEED TO KEEP YOUR GOGGLES ON AT ALL TIMES.   YOU SHOULD BE WEARING AN APRON AT ALL TIMES IN THE LAB.   TAKE OFF YOUR CONTACT LENSES IF YOU ARE WEARING THEM.   IF YOU GET ANY ACID ON YOU THEN YOU SHOULD IMMEDIATELY FLUSH THE SKIN WITH WATER.   

Put a small amount of the Hydrochloric acid in a small beaker that you have in your bin.  The beaker should be less than half filled with acid.   

Take a sample of the Magnesium and put it into the acid.  Observe the reaction that takes place.  If the Magnesium doesn’t react then you should take another piece and place it into a beaker of the Nitric Acid. This should be in a separate beaker.  You should not nix the Nitric and the Hydrochloric acids.   Record any observations that you see taking place.  If you don’t observe any reaction occurring, then you should be sure to record that as well.

Repeat the reaction with the following elements:  Lead, Tin, Zinc, Copper, Calcium, Aluminum, Carbon, Sulfur, Silicon, Bismuth, Iron, and Iodine.

You should be writing down all of the observations that occur.

The following elements will be demonstrated for you:  Lithium, Sodium, Potassium, Nitrogen, Helium, Hydrogen and Argon.

TEST OF THE ALKALI METALS.

Take a clean 400 ml beaker and fill it a little over halfway with water.   Add 2-3 drops of indicator (phenolphthalein) to the beaker.   You should come up to the front of the room with a watch glass and obtain a small sample of Lithium.  Take the forceps and drop the lithium into the water.   Record any observation.

Clean the beaker thoroughly and repeat with the sodium and then the potassium.

QUESTIONS.   Answer the following on a separate sheet of notebook paper.

1
Did any elements behave in a similar fashion ?   If your answer is yes, then what elements 
were they ?     What observations did you make that lead you to this answer ?

2
Which element(s) behaved the most strange when heated ?  What did it/they do ?

3
We did not work with Rubidium, what would you have expected to see if we had used this
metal ?

4
How did Iodine behave that was very different from the other elements when it was heated ?

5
What metal melted the easiest ?  
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Prelab Questions
1
According to the periodic chart, identify the following elements:


highest melting point  
____________________________


highest boiling point

____________________________


highest density

____________________________


lowest melting point  

____________________________


lowest boiling point

____________________________


lowest density


____________________________

2
What would you expect to observe in the properties of neon as compared to helium & argon ?

.________________________________________________________________________________


.________________________________________________________________________________


.________________________________________________________________________________


3
Which set of elements has more similarities in its properties:  groups or  series ?

._______________________________________

4
What are the group of elements with an atomic number of 93 or higher called ?

._______________________________________

5
Do you think that sodium or potassium metal is found free in nature ?  Why or why not ? 

.________________________________________________________________________________

.________________________________________________________________________________

.________________________________________________________________________________

Teachers sheet

Equipment

Ring Stand

spoons

ring

burner

sparker

forceps

crucible tongs - 2

crucible 

scoops

Materials

Elements listed in the lab

Samples for the front of the room

Hydrochloric acid and Nitric acid  watered down in about a 4:1 ratio with water

100 ml. Beakers

Large flasks for the acids

Phenolphthalein indicator

Stirring rods
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