Factors Affecting the Rate of a Chemical Reaction
Objectives: 

Define the rate of reaction in terms of product formation.

Observe & record the effect of temperature, concentration & surface area on rate of reaction.

Background:
There are many factors that can affect the rate of a chemical reaction. Increasing the temperature will cause more energy to be provided to the reaction which may help the reactants reach their activation energy at a faster rate. Increasing the surface area of a reactant, by crushing, crumbling or shredding, may cause a reaction to occur at a faster rate by increasing the reactant’s amount of contact. Increasing the concentration of reactants may increase the rate of reaction by increasing the chances of collisions between reactants, as there are more particles present. 

Purpose:

In this lab, you will explore the aforementioned factors & other factors the affect the rates of chemical reactions. You will use observations to derive a working definition of “rate of reaction” in terms of the products evolved. You will them examine how temperature, surface area & concentration affect reaction rate. 
Materials:

Micro-well plate

Ice

Warm water

1- 100 mL beaker w/ small test tube
1- 250 mL beaker 

Micropipettes (~2)
HCl solution

NaHCO3 solution

Magnesium metal strips & turnings
CaCO3 solid & powder

Procedure:

Make the following (4) Data Tables and follow the directions for each mixing. Record your results in the table. Be sure to label and document the well numbers for each reaction. 
Data Table 1: 
Determine the rate of reaction.
	
	1 piece Mg
	1 piece CaCO3
	1 drop NaHCO3

	6 drops HCl
	
	
	


Data Table 2: 
Determine the effect of temperature on rate of reaction. Cool one HCl pipette in ice water, another in a warm water bath; and mix the following, one pair at a time
	
	1 piece Mg
	1 piece CaCO3
	1 drop NaHCO3

	6 drops cold HCl
	
	
	

	6 drops warm HCl
	
	
	


Data Table 3: 
Determine the effect of surface area of Mg or CaCO3 on rate of reaction. Choose 2 equal-size pieces 

of Mg & repeat for CaCO3. 

	
	1 piece Mg
	Cut or Crushed Mg
	1 piece CaCO3
	Crushed CaCO3

	6 drops HCl
	
	
	
	


Data Table 4: 
Determine the effect of concentration of HCl on rate of reaction. 
	
	1 piece Mg
	1 piece CaCO3
	1 drop NaHCO3

	10 drops HCl
	
	
	

	5 drops HCl + 5 drops H2O
	
	
	

	1 drops HCl + 9 drops H2O
	
	
	


Follow-Up Questions:

1. Define rate of reaction in terms of bubble formation. How does rate of reaction change with time? 

2. What is the effect of temperature on rate of reaction?

3. What is the effect of the surface area of Mg or CaCO3 on rate of reaction?

4. What is the effect of concentration of HCl on rate of reaction?

5. Magnesium reacts with acid to yield hydrogen gas and a salt. Write the balanced chemical equation for the reaction of hydrochloric acid with magnesium. 

6. When an acid reacts with a carbonate or a hydrogen carbonate, the product is carbon dioxide gas, water & a salt. Write the balanced chemical equations for the reactions of hydrochloric acid with calcium carbonate & with sodium hydrogen carbonate. 
