Name: _________________________________




Date: ______________
***SCH 3UI   Unit 1 Chemistry Project – How Acids Affect the Rate of Corrosion

The following project is to be completed with a partner.  One lab report is to be submitted for the pair of you.  This project is worth 5% of your final grade.
When iron and oxygen combine to make iron oxide (rust), heat is given off, which means the reaction is exothermic.  With a thermometer and a timer, you can measure how fast heat is being produced and therefore determine how fast the reaction is occurring.  In this project you will investigate how acids change the rate of rusting as you compare a model of rainwater and models of acid rain.  Acid rain is formed when sulphur and nitrogen compounds enter into the atmosphere.  Sulphur and nitrogen compounds can be released into the atmosphere as a result of either natural events like a volcanic eruption or human events like burning of fossil fuels.  These compounds mix with oxygen in the atmosphere and form acids that combine with water droplets resulting in rain that is more acidic than usual.  Normal rainwater has a pH of approximately 5.6, acid rain has a pH of 5.0 or lower.  
The teacher will provide each group with data reacting steel wool with distilled water, to simulate the results of the rate of reaction with normal rainwater as well as steel wool with salt water.  Each group will complete 2 more experiments by choosing which type of “acid” rain they would like to investigate, the options include; lemon juice, vinegar, orange juice, tomato juice (unsalted) and/or black coffee.  1 cup of each solution must be brought to class to complete the experiment.
Dates to complete the lab portion in class are: _______________________________

** ALL RESEARCHED MATERIAL MUST BE IN APA FORMAT (Reference Page), USING IN-TEXT CITATION (Arthur, 2013). FAILURE TO DO SO WILL RESULT IN ZERO FOR EACH QUESTION **
Pre-lab Questions:
1. Compare and contrast the terms rust and corrosion. (3)
2. What percent of steel is iron? (1)
3. Why is steel still used today? Research steel’s chemical and physical properties, list 2 properties for each. (4)
4. List 3 methods that are used to prevent corrosion. (3)
5. Write the balanced synthesis reactions for iron (II) oxide and iron (III) oxide, which of these compounds is classified as rust?  (3)
Materials:


What YOU need:  2 acid rain solutions (1 cup of each ) – pick 2 of the following:

Lemon juice, vinegar, orange juice, tomato juice (unsalted), black coffee

*small kitchen towel or wash cloth

Provided:


steel wool

thermometer





rubber stopper

scissors





clock


safety glasses


beaker


Vaseline

test tube

pH paper

Procedure:

1) Determine the pH of your solution using pH strips and record

2) Find a large test tube and a rubber stopper that has a whole in the middle, which will fit the test tube.

3) Using Vaseline apply a small amount to the whole in the rubber stopper and carefully slide the thermometer into the whole.
4) Obtain 1 piece of steel wool and cut it into 3 equal sections

5) Place 1 cup of your choice of “acid” rain in a beaker

6) Soak 1 section of steel wool in the beaker for 30 seconds

7) Squeeze out excess liquid and thread steel wool onto a thermometer that has been pushed through a rubber stopper

8) Place thermometer and steel wool into a test tube and record initial temperature

9) Wrap test tube in a kitchen towel and place in another empty beaker

10) Record the temperature every minute for the next 10 minutes

11) Record the final temperature at the 15 minute mark

12) Remove kitchen towel and record your observations

13) Empty the contents of the test tube into the garbage, rinse thermometer and test tube with water and repeat the experiment 2 more times with the same solution.

Analysis Questions:
1. For each time listed calculate and record the average temperature. (2)
2. On 1 graph, draw a line graph for each solution showing time on the x-axis and average. (7) temperature on the y-axis.

3. Did your models reach a “steady state’ - a point in which the temperature stopped changing? Draw a bar graph showing pH on the x-axis and a final steady temperature on the y-axis. (7)
Discussion Questions:

1. According to your results does a difference in pH have any effect on the rate of reaction, ie in this case the rate of corrosion? Explain. (3)
2. According to your results does the steady state temperature vary with pH? Explain. (3)
3. Based on your results would salted tomato juice have produced different results than regular tomato juice? Explain. (2)
Application Questions:

1. Canadians use a large amount of salt yearly to prevent ice build-up on roads, research the effect of salt on the environment and create a pro vs con chart and identify 3 pros and 3 cons, using documented research/evidence to support your claims.  According to your chart devise a conclusion statement as to should Canadians continue to use salt or find an alternative. (8)
OR

2. Canadians depend heavily on fossil fuels, research the effect of fossil fuels on the environment and make a pro vs con chart and identify 3 pros and 3 cons, using documented research/evidence to support your claims.  According to your chart devise a conclusion statement as to should Canadians continue to burn fossil fuels.  (8)
Sources of Error:

*Identify 3 sources of error with this lab, the type of error, and explain the effects on your results. (9)
Conclusion Paragraph:

*Summarize all your findings including results from the lab as well as application research.  (5)
References: APA reference page with a minimum of 4 (2), properly cited (1). All referenced material in-text cited. (2)
DUE Date: ______________________________________

Only 1 lab report is to be submitted by your group.  It should be a collaboration of everyone’s ideas not just your own!!! 
The report is to include the following:

*Prelab Questions (14) … to be submitted prior to completing the experiments
*Title, name and date (2)
*Purpose (2)
*Materials – list solutions that you brought in (2)
*Observation tables of all data (5 marks per table (2), 1 mark pH value for solutions (2), 3 marks for description of   steel wool before and after .. total marks = 15)
*Answers to Analysis questions, including 2 graphs, properly labelled, with appropriate units (16)
*Answers to Discussion Questions (8)
*Answer to Application Question (8)
*Sources of Error (9)
*Conclusion Paragraph  (5)
*References (5)
*Overall Appearance (4)





TOTAL Marks =  90
         /90








