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Factors that Affect Rates of Reaction Worksheet

1. In each example below, identify the factor that affects the reaction rate.

a) Copper metal will turn green over time.

b) Milk can last several weeks when refrigerated but will quickly sour at room temperature.

c) The dust in coal mines has been known to explode, whereas whole chunks of coal are difficult to ignite.

d) Magnesium metal is not used to make pipes.

e) Zeolite is added to large-chain hydrocarbons, causing them to break down into smaller, more useful molecules.  The zeolite is them removed and reused.

f) Hydrogen peroxide (3%) purchased in drugstores is safe to put on open cuts.  Hydrogen peroxide (30%) purchased for the lab can cause very severe burns.

g) A glow stick will glow longer when placed in the freezer.

h) Signs warn about the dangers of having sparks or open flames near flammable fuels.

i) Flour mills ban smoking due to high probability of explosions.

j) Phenylketonuria is a genetic disorder in which the body cannot produce the enzyme phenylalanine hydroxylase.  People with this disorder cannot digest phenylalanine, a common amino acid.

2. Identify the five factors likely to affect reaction rate.  Give an example of each from life outside your chemistry class that was note discussed in your lesson.

3. A research chemist wants to decrease the rate of a reaction by a factor of 4.  How should she change the temperature to try and achieve this reduction in the rate?  Explain your answer.

4. Digestive enzymes are present in very small quantities.  Explain why they are not needed in large amounts, even though they are used by almost all biochemical processes in the body.

5. If metal ores are mixed with carbons, they will react very slowly to produce elemental metal.  What are two ways the rate of this reaction might be increased?

6. A reaction will occur between zinc and hydrochloric acid.  Describe what will happen to the reaction rate under the conditions described below and why:
a) The acid is cooled to 1°C.

b) The reaction mixture is stirred.

c) A concentration of 5.0 mol/L HCl is used instead of 1.0 mol/L.

d) Powdered zinc is used instead of chunks of zinc.

e) The reaction is carried out in a darkened room.

7.       a)    State the collision theory in your own words.

b) Explain why not every collision that occurs will result in the formation of a product.

c) Explain why increasing the temperature can affect the number of collisions as well as the percentage of effective collisions.

8. A common catalyst that is used to speed up the rate of the decomposition of hydrogen peroxide is powdered manganese dioxide.

a) Describe what a catalyst is.

b) Explain how it affects the rate of reaction.

c) Is manganese dioxide a heterogeneous or homogeneous catalyst?

d) How would you prove that manganese dioxide is a catalyst and not a reactant?  Explain the procedure you would use and necessary equipment.

9.       a)    Write the balanced equation for the reaction between ethene and hydrogen chloride.

b) Represent the reaction using Lewis structures.

c) Based on your Lewis structures, suggest an orientation that would result in an effective collision.

d) Suggest an orientation that would result in an ineffective collision.

