  



Volcano Lab

CLASS SET

Today you will be performing an inquiry based lab to try to determine what causes some volcanoes to erupt explosively and others to erupt gently (lava simply pouring out of them with little danger). At the end of this lab, the students should be able to describe the key differences in volcanoes including their shape, size, type of magma/lava, and dissolved gas content. Students should be able to look at a picture of a volcano and be able to predict what type of eruption it will have and what type of magma “feeds” the volcano.

Pre-Lab Questions: Answer on Student Sheet
1. What is a volcano? 






















2. Make a prediction (hypothesis) as to what causes some volcanoes to erupt explosively and others to just fizzle. 

































3. Volcanoes come in several shapes and sizes. There are 3 main types of volcanoes which are easily identifiable by their shape. What do you think is the primary cause of differences in the shape of a volcano? (Try to make a reasonable guess even if you do not know) 
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Materials: (per lab group)
· 4 effervescent tablets

· 1 stopper sealed with straw

· 1 125 mL Erlenmeyer flask
· Water

· Straw

· Universal indicator

· colored soap

· 1 plastic plate

· Marble

· 100 ml graduated cylinder

· stopwatch

· goggles 
· aprons (optional)
Procedure:

A)

1. On the side of the class is a tray of four fluids. Make observations on the four fluids (how they flow) and record those observations in data table A1.

2. Fill your graduated cylinder with 100 ml of fluid 1. Get your stopwatch ready. Drop the marble in the graduated cylinder and record the time it takes to hit the bottom. Repeat with your other two marbles. Pour the contents of the graduated cylinder back in the beaker (be careful to retrieve your marble. Rinse out your graduated cylinder and repeat the above procedure for fluid 2.
3. You have just observed (in 1 and 2) a property of fluids called viscosity. In part 1, the first fluid (1) is the most viscous and the fourth fluid (4)is the least viscous. In part 2, the first fluid is the most viscous and the second fluid is the least viscous. From what you have observed, try to come up with the definition for viscosity and record it in data table A.

B)       Goggles Needed 

1. Add 5 drops of NaOH to your flask.
2.  Add 10 drops of Universal Indicator to your flask.
3.  Fill your flask with water to the 100 ml mark. 

4. Swirl the water around and record the color in data table B. 

5. Get a straw from Mr. Mega. Have one person slowly and gently blow through the straw into the solution (make sure person has goggles on). Other students should watch for color changes in the fluid.

6.  Record any color changes in data table B. Stop when no color change has occurred after a minute or so of blowing through the straw.

C)

1. Add 20 mL of red soda to your 50mL beaker. Swish it in the beaker gently. Make an observation as to what you see (amount of carbonization), and record it in data table C. 

2. Place the beaker on a hot plate turned up to high for 5 minutes. Record any changes you see in the red soda in data table C.

3. Use a pair of tongs to remove the beaker from the hot plate. Turn the hot plate off. Let the soda cool for 2 minutes total (place 1 ice cube in the beaker after it has cooled for a minute), then observe the soda again and make your observations (amount of carbonization) in data table C.

4. The soda represents magma/lava. How did the soda change from procedure 1 to procedure 3? (answer in data table C)


5. If the soda were extremely viscous (refer to part A), how do you think that would have affected what you just did(specifically, the volume)? (Think of a fluid like bread dough) (answer in data table C)

D)        Goggles Needed
Two hole Stopper


1. Fill your 125 mL Erlenmeyer flask with warm water about ¾ of the way to the top and get your two hole stopper with straw ready. Place the flask on your plastic plate.

2. Take one of your effervescent tablets and break it in half, then take one half and break it in half again. You should now have 1 half piece and 2 quarter pieces.

3. Take 1 of the quarter tablets, place it in the flask and quickly put the two hole stopper with the straw on top. Push the stopper down so it is secure but not too tight.


4. Record your observations in Data Table D. Be specific. Make a note of how much the water spreads out.

5. Repeat procedures 1- 5, but this time add the half tablet and record your observations in Data Table D. Make a note of how much the water spreads out.

E)      Goggles Needed
Sealed Stopper

1. Fill your 125 mL Erlenmeyer flask with warm water about ¾ of the way to the top.


2. Get your sealed straw and stopper ready to place in the flask.


3. Take one of your effervescent tablets and break it in half, then take one half and break it in half again. You should now have 1 half piece and 2 quarter pieces.


4. Take 1 of the quarter tablets, place it in the flask and quickly put the stopper with the straw on top. Push the stopper down so it is secure but not too tight.


5. Record your observations in Data Table E. Be specific. Make a note of how much the water spreads out.

6. Repeat procedures 1- 4, but this time add the half tablet and record your observations in Data Table E. Make a note of how much the water spreads out.

7. Take a full effervescent tablet and break it up into small pieces on a piece of paper. 

8.  Repeat procedures 1- 4, but this time use the paper to pour the pieces of tablet into the flask and record your observations in Data Table E. Make a note of how much the water spreads out.

F)
Goggles Needed

1. Fill your Erlenmeyer flask about ½ way with the soap. Add warm water carefully until it is ¾ of the way full.

2. Get your sealed straw and stopper ready to place in the flask.


3. Take one of your effervescent tablets and break it in half, then take one half and break it in half again. You should now have 1 half piece and 2 quarter pieces.


4. Take 1 of the quarter tablets, place it in the flask and quickly put the stopper with the straw on top. Push the stopper down so it is secure but not too tight. Hold the stopper down and notice what happens when you let it go. Alternate pushing it down and letting it go.

5. Record your observations in Data Table F. Be specific. Make a note of how much the soap spreads out.

6. Repeat procedures 1- 4, (don’t pour out the soap, just add a little more if you need to)but this time add the half tablet and record your observations in Data Table F. Make a note of how much the water spreads out.

7. Take your ¾ of effervescent tablet and break it up into small pieces on a piece of paper. 


8.  Repeat procedures 1- 4, but this time use the paper to pour the pieces of tablet into the flask and record your observations in Data Table F. Make a note of how much the water spreads out.
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Data Table A1: Viscosity of Fluids


A2: Viscosity of Fluids
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Data Table B: pH of water
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Data Table C: Change in Heating Soda

	
	                      Observations
	 

	Fluid
	Room Temperature
	During Heating
	After Cooling

	Soda


	 
	 
	 


How did the soda change? 





















What would happen if the soda were extremely viscous? 





























Data Table D: Eruption in non-sealed straw with water
	Tablet Size
	Observation with non-sealed straw

	Quarter

	 

	Half


	 


Data Table E: Eruption in sealed straw with water
	Tablet Size
	Observation with sealed straw

	Quarter
	 

	Half
	 

	Full (crushed)
	 


Data Table F: Eruption in sealed straw with soap
	Tablet Size
	Observation with soap and sealed straw

	Quarter
	 

	Half
	 

	Three Quarter (crushed)
	 


Pre-Lab Questions:
1. What is a volcano? 






















2. Make a prediction (hypothesis) as to what causes some volcanoes to erupt explosively and others to just fizzle. 

































3. Volcanoes come in several shapes and sizes. There are 3 main types of volcanoes which are easily identifiable by their shape. What do you think is the primary cause of differences in the shape of a volcano? (Try to make a reasonable guess even if you do not know) 
























Post-Lab Questions:

1. Look in your book and record the actual definition for viscosity:

Viscosity - 











Was your definition in data table A the same as the actual definition?  Was it close? Explain 











 2. What was the dependent variable in the experiment? 

















3. What was the independent variable in the experiment? 

















4. Name two controlled variables in the experiment. 

















5. What two factors that you looked at today are the main factors in determining the type of eruption a volcano will have? 




















6. What is the main factor in determining the shape of the volcano that develops from eruptions? (refer back to pre-lab question 3) 



















7. Define Shield Volcano - 





















8. Define Composite Cone Volcano - 



















9. What type of volcano did you model in procedure D and E? 
















10. What type of volcano did you model in procedure F? 

















11. Temperature of magma is a third factor in determining the type of eruption a volcano will have. All other factors being equal, the hotter the magma, the less viscous it is. Which would be more explosive, a volcano fed by cooler magma or one fed by hotter magma? 











12. Look at the picture below and decide whether it will have gentle or explosive eruptions:
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13. Volcano A is fed by very hot magma, it has relatively little dissolved gases in it, and the magma not viscous (mafic in composition). Volcano B is fed by cool magma, has a relatively large amount of dissolved gases, and is very viscous (felsic in composition)
In the area below, draw a picture of what you would expect each volcano to look like and label which one will have explosive eruptions and which will have gentle eruptions.

A 






B 





