Rapid Rates of Chemistry!
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Lesson Summary: 

This lesson demonstrates four characteristics that speed up the rate of chemical equations.  Through the use of five demonstrations that each focus on the different characteristics of  concentration, surface area, catalysts, and temperature, the students will learn to identify how rates can be sped up.  
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Lesson Plan: 

EXPERIMENT #1: Concentration of vinegar (Balloon Blowing) 

1. Pour 25ml vinegar into one of the graduated cylinders.
2. Pour 25 ml watered down vinegar (50% with water) into the other graduated cylinder
3. Stretch open two balloon mouths and carefully pour 1 tablespoon baking soda into each of the balloons.
4. Place each of the balloon mouths over separate cylinders. Make sure that the balloon mouth is tightly around the neck of the graduated cylinder.
5. Hold the balloons to the side so that the baking soda does not fall into the graduated cylinder.
6. Shake the balloons so that the baking soda falls into both of the graduated cylinders at the same time.

What happened? Which balloon blew up faster? More?



EXPERIMENT #2: Surface Area (Antacid Tablet Race) 


Group students into groups of 2.
1. Give each team two antacid tablets.

2. One partner places the tablet onto a sheet of paper  and carefully crushes it with a spoon and then puts the powder onto the spoon.

3. At the same time, partner #1 puts powder into cup A and the other partner puts whole tablet into the cup B. 


Which tablet dissolves first?

Increasing surface area speeds up the reaction.




EXPERIMENT #3: Paper Clip Catalyst
 
1. Give each student a strip of paper the size of a dollar.
2. Have them fold it into thirds, the shape of a Z or N. 
3. Insert big ear of paper clip, clipping the second and third folds together.
4. Insert big ear of second paper clip, clipping the first and third folds together.
5. Grab the papers ends and pull
6. Paper clips should come frees of the paper but be hooked together. 

A catalyst speeds up the reaction but does not become part of the reaction.


Experiment #4 Glo Stick dimmer
1. Use a cyalume (Glo Stick) light stick

2. Have a beaker of 500 ml cold water and a beaker of 500 ml hot water. 
3. In a darkened room, activate the GloStick by snapping the vial inside the tube. 
4. Place half of the stick in the cold water. They should notice the light dims drastically. 
5. Now place it in the hot water - the light brightens drastically. 
Heat is the great catalyst for most chemical reactions.  The chemical reaction that is producing light is hindered by the lack of heat and helped by the addition of heat. 


EXPERIMENT: #5: Flaming Coffee Creamer

Have students decide which of the 4 things that speed up chemical reactions the following experiment demonstrates.

1. Pile 5 g coffee creamer onto a square of aluminum foil.

2. Try to set the pile of coffee creamer on fire using a match. What happens? Nothing.

3. Next, holding a pinch (or two) of coffee creamer a foot above a lit match, sprinkle the creamer over the lit match.  You will get a large flash! (Safety note: do this over a large sheet of aluminum foil to be safe, even though the flames are extinguished as they fall.)

You increase the surface area by allowing oxygen to get all around the creamer particles.


Materials:

· ¼ cup vinegar

· 2 tbsp baking soda

· 2 balloons

· 2 graduated cylinders

· Antacid Tablets – 2 per group
· water

· napkins

· 1 cup per group
· spoons per group
· paper cut in the size of a dollar per student
· 2 large paper clips per student

· Glo stick for each class

· coffee creamer 
· matches


Assessment: 

· Throughout the demonstrations ask the students what characteristic is speeding up the reaction.  For the fifth demonstration, make sure the students identify the parts of the reaction.


Learning Objectives: 

· The 4 ways in which a reaction can be sped up; (concentration, surface area, temperature, & catalysts).

Vocabulary / Definitions: 

· Chemical Reaction - The matter changes to a different kind of matter, or change in color.

· Concentration - amount of substance dissolved in a certain amount of solvent.

· Surface Area - refers to the amount of material that is exposed

· Catalysts - substance that increases the rate of a chemical reaction without being changed by the reaction.
References: 

· http://www.lessonplanspage.com/SciencePhysicalAndChemicalReactionsExperiments58.htm
· http://www.darylscience.com/Demos/Cyalum.htm


Please email us your comments on this lesson: 
E-mail to ljohnson@cvm.tamu.edu
Please include the title of the lesson, whether you are a teacher, resident scientist or college faculty and what grade you used it for. 
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