INTRODUCING REACTION RATES LABORATORY:
Introduction

RATE is a measurement of how quickly something happens PER UNIT OF TIME. 
The rate at which you might drive down the road is determined by these signs:
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Speed is a specific type of rate that measures distance traveled per unit of time. Rates can also be expressed in different units. In the above example the distance traveled can be measured either in miles or kilometers but both rates are expressed per unit of time, in this case per hour. Consider that if your speed increases the distance traveled increases. You are covering a greater distance per interval of time. If your speed is constant you are covering the same distance per interval of time.

In this laboratory activity you will be observing a chemical change. What does rate of change or rate of reaction mean in chemistry?  Chemical changes are occurring to substances at the molecular level and these changes can be observed at the macroscopic level. When the changes are occurring slowly visually the molecular changes from reactants to products are slow. Conversely, when the rate of change is visually much faster the changes occurring at the molecular level are faster. Your focus will be on examining simple methods of measuring reaction rate, determining whether the rates are constant and understanding what is occurring at the molecular level when these changes are occurring. 

PART B: Rate Measurement Activity

Rate of Reaction (Calcium Carbonate and Hydrochloric Acid):

You will need:

A balloon

A plastic ruler 

A piece of string

Chips of calcium carbonate 

A measuring cylinder

Dilute hydrochloric acid, strong hydrochloric acid

A conical flask.

1. Place 50 mL of dilute acid in the flask.

2. Stretch the balloon to ensure that when gas accumulates in it, it will expand in all directions equally. You may need to blow it up several few times to ensure this.

3. Draw a line with a ruler and pen across the width of the widest part of the un-inflated balloon.

4. Measure the circumference of the balloon along this line. Measure this by wrapping the string around the balloon along the widest point line and measuring the string length against the ruler.

5. Read this next instruction carefully before performing it. Place 5 pea-sized marble chips in the flask and immediately place the balloon over the flask. Once the balloon begins to inflate measure the circumference of the balloon every 10 seconds until the marble chip has dissolved and the reaction stops. Record these circumferences in the chart below.

6. Repeat with the strong acid.
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1. Write a chemical reaction for this reaction.

2. Look at the change of the circumference of the balloon during each reaction. 

a. What does the change of circumference represent at the molecular level in terms of the reaction occurring?

b. Is the reaction occurring at a constant rate? Justify your answer.

c. Is there a time when the reaction is occurring at a faster rate? Circle this time in each chart.

d. Is there a time when the reaction is occurring at a slower rate? Circle this time in each chart.

i. For each reaction, calculate the reaction rate (per minute) for this chemical change for the first minute.

ii. For the second minute.

iii. For the third minute.

iv. For the overall reaction time.

e. In the space below draw a rough graph that represents the change in circumference of balloon per time over the reaction interval. 
3. Write an equation for the reaction between the calcium carbonate and hydrochloric acid.

4. Explain in a well-written paragraph with mention of the particle (molecular) level and with reference to the equation what is happening when the reaction is occurring explaining why the reaction does not occur at a constant rate.

5. If there was a change in the rates for each concentration of acid explain at the particle level why the rate of reaction increased.
