Soapy Water

Standards 

SC7. Students will characterize the properties that describe solutions and the nature of acids and bases. 

MM1P2: Students will reason and evaluate mathematical arguments. 
SSEF2: The student will give examples of how rational decision making entails comparing the marginal benefits and the marginal costs of an action. 

a. Explain that rational decisions occur when the marginal benefits of an action equal or exceed the marginal costs. 

Goal

· Understand the saponification reaction between a triglyceride and a strong base.

Role

· You are a part of a cohort of chemists at the Schultz-Johnson Water Treatment Facility.

Audience

· Waste Water Supervisor

Situation

· You have been an employee at Schultz-Johnson Water Treatment for seven years but recently promoted to the water treatment cohort.  The cohort is responsible for managing how the waste treatment plant removes environmentally harmful impurities, such as soap from waste water before returning it to the environment.  You’ve recently learned that soap has to react with other substances to be effectively removed from water.  When soap reacts with the other substances a solid called a precipitate forms.  At this point, the precipitate can be filtered from the water.  

Product

· Design a cost-effective method to remove soap from water using the materials provided.  Your cohort will present your method to the waste water supervisor.  A Second cohort will be given the same assignment.  The winning cohort will have the first choice in securing the next project at the facility and a $1000 bonus on the last paycheck on the fiscal year.   

· Your cohort has been provided with the materials and equipment listed below. It may not be necessary to use all of the equipment that has been provided. You may use additional materials or equipment if they are available in your department. 

Materials
	Materials


Powdered soap
Table salt
epsom salt
Sugar
4 paper cups
8 clear plastic cups 
4 white plastic spoons/stirring rods
Graduated cylinder
Access to tap water
Access to a balance
Access to a clock or watch with a second hand
Paper towels for cleanup 
Splash-proof goggles and apron for each student
	4 test tubes
Test tube rack
Test tube brush
Parafilm (to cover test tubes) 
Marking pencil
5 paper cones
5 pieces of filter paper
Ruler
Scissors
1 beaker 
Labeling dots


Procedure that must be stated in your proposal to the supervisor to guide the project.
1. Write your statement of the problem by clearly stating the problem you are going to investigate. Include a clear identification of the independent and dependent variables that will be studied. 
2. Preparing Soapy Water: Mix 300 ml of water with one level spoonful (using a blue plastic spoon) of powdered soap in a beaker. This will serve as your supply of soapy water for the experiment.

Making a Funnel: To make a funnel, cut off the tip of a paper cone approximately 2 centimeters from the bottom. To filter, place the filter paper into the cone.

Testing for the Presence of Soap: To test for the presence of soap in water after precipitation and filtration, place the solution in a test tube. Wrap the top of the test tube with a piece of parafilm, place your thumb over the top of the tube and shake carefully. The amount of suds that form is an approximate indication of the amount of soap left in the water.

3. Design an experiment to solve the problem. Your experimental design should match your statement of the problem, should control variables, and should be clearly described so that someone else could easily replicate your experiment. Include a control if appropriate. Write your experimental design. 

4. Work with your cohort to carry out your experiment. All members should participate.
5. While conducting your experiment, take notes. Include the results of your experiment. Tables, charts and/or graphs, should be used where appropriate and should be properly labeled.

When you have finished your experiment, cleanup and dispose of all materials. 

Directions for Writing Your Laboratory Report

Working on your own, summarize your experiment and results. You may use your own notes that you took previously while working with your cohort. You may wish to write a first draft of your lab report on scratch paper. You will have 30 minutes before you have to submit your report/proposal to the supervisor.. 

Your report/proposal should include the following: 

· A clear statement of the problem you investigated. Include a clear identification of the independent and dependent variables that were studied.

· A description of the experiment you carried out. Your description should be clear and complete enough so that someone else could easily replicate your experiment.

· The results of your experiment. Tables, charts and/or graphs should be used where appropriate and should be properly labeled. 

· Your conclusions from the experiment. Your conclusions should be fully supported by data.

· Comments about how valid you think your conclusions are. In other words, how much confidence do you have in your results and conclusions? Any factors that contribute to a lack of confidence in the results or conclusions should be discussed. Also, include ways that your experiment could be improved if you were to do it again.
Present your report/proposal to your supervisor. 

Report/Proposal Rubric

	 
	(4 pts)
	(3 pts)
	(2 pts)
	(1 pt)
	(0)

	Introduction
	1. Includes the question to be answered by the lab
2. states hypothesis that is based on research and/or sound reasoning
3. title is relevant. 
4. Hypothesis (prediction) is testable. 
	One of the "excellent" conditions is not met
	Two of the "excellent" conditions is not met
	Three of the "excellent" conditions is not met
	

	Methods
	
	
	A description or step-by-step list of how the experiment was performed
	Description unclear, couldn't be repeated
	

	Results (data)
	Results and data are clearly recorded, organized so it is easy for the reader to see trends. All appropriate labels are included
	Results are clear and labeled, trends are not obvious, 
	Resulsts are unclear, missing labels, trends are not obvious at all
	Results are present, though too disorganized or poorly recorded to make sense of
	

	Analysis
	The data and observations are analyzed accurately, trends are noted, enough data was taken to establish conclusion
	Analysis somewhat lacking in insight, enough data, though additional data would be more powerful
	Analysis lacking in insight, not enough data was gathered to establish trends, OR analysis does not follow data
	Analysis poor, not enough data, inaccurate analysis
	

	Conclusions
	1. Summarizes the essential data used to draw conclusions 
2. Conclusions follow data (not wild guesses or leaps of logic), 
3. Discusses applications of experiment ("real world" connections)
4. Hypothesis is rejected or accepted based on the data. 
	One of the "excellent" conditions is not met 
	Two of the "excellent" conditions is not met
	Three of the "excellent" conditions is not met
	

	Format
	
	
	Neat, organized with headings, few spelling/grammar errors
	Somewhat lacking in organization, multiple spelling/grammar errors, not neat
	

	 
	 
	 
	 
	 
	 


