Do It Yourself Stoich Lab:  Unit 3 Performance Assessment

Subject:  Chemistry   Grade: 11   Unit:  3  Chemical Reactions and Stoichiometry
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	Description of Task:

You will be given two chemicals and will need to:
Write the balanced equation for the reaction between those two chemicals, complete with phase notation.
Identify the expected products for the reaction, including information about whether each is a hydrated salt at room conditions.  Also, you will need to identify the product which can be isolated from the product mixture as an insoluble solid.
Identify the reaction type and your reasoning for choosing that reaction type.
Calculate the theoretical yield and determine the limiting reactant.
Dissolve both chemicals, mix them together, isolate one chemical, and measure the actual yield.
Calculate the percent yield.
Present all information and calculations in a Lab Report format.
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Name:  ___________________________







Period:  __________________________
DO IT YOURSELF STOICH LAB
*Performance Assessment*

Background:  Stoichiometry can be used to predict the amount of product that will be formed in a reaction.  Solubility tables and the activity series can be used to determine whether or not a reaction will occur and if it does occur, what physical state the products will take.  This lab is stated very generally to force you to use what you’ve learned so far about chemistry to figure out what is likely to happen in a reaction.  Yes!  You are chemists.
Problem:  What happens when solutions of two different chemicals are combined?

Materials:


Na3PO4·12H2O


Glass stir rod


Zn(C2H3O2)2·2H2O

Balance


Deionized water

Vacuum filtration system (ceramic filter, vacuum flask,  

                                                      tubing)

2 beakers


Filter paper
Hypothesis:  Your hypothesis for this lab is your equation and your theoretical yield. 
Safety:  The chemicals involved in this lab may irritate skin and eyes.  As always, wear your safety goggles, a lab apron and closed toe shoes.  Exercise caution when handling chemicals, and wash your hands when you are finished.
Procedure:

1. Construct a table in which to enter data for this lab.  You will want to look through before you begin to see what kinds of data will go in your table so you will know how to construct it.  Follow the written instructions for the construction of your data table.
2. Measure somewhere between 0.5 and 1.0 grams of Na3PO4·12H2O in a clean beaker. Your amount can be anywhere in the range of 0.5 to 1.0 grams, but make sure you weigh it precisely to as many significant figures as the balance will give you. Add about 20 mL of deionized water to the beaker.  Stir with a glass rod until dissolved.  
3. Repeat step 2 in a separate beaker, except this time use Zn(CH3CO2)2·2H2O instead of the Sodium Phosphate Dodecahydrate used in step 2.  

4. Combine solutions 1 and 2.  (If you combine the solutions before completely dissolved, it may reduce your yield, as an insoluble product may coat the outside of a lump of soluble chemical.)
5. Use a vacuum filtration system to remove the water from the product formed in step 4.  Make sure to weigh your filter paper before adding your combined solutions to the vacuum system!!!
6. Allow filter paper and product to dry until next lab period.  
7. Weigh the filter paper and chemical product and determine the mass of your product.
8. Determine the following:

a. the balanced chemical equation for the reaction.
b. the identity of the product(s) of the reaction (what chemical will you be isolating when you filter?) and your reasoning.  It would be good to research the products to see which product is soluble and which product is not soluble.  Also you need to find out if the insoluble product is hydrated in its most stable form.)

c. phase notation for each product and reactant.
d. reaction type and your reasoning for choosing it.
e. limiting reagent and your reasoning for choosing it.
f. theoretical yield.
g. actual yield and your errors (reasons the actual and theoretical yields do not match, if they do not.)

h. percent yield
Use this sheet to make the data table:

 9.  Put all of your information together in a Formal Lab Report, by carefully following the attached rubric.

Rubric for Unit 3 Performance Assessment       Name:  ________________________________
LAB REPORT
	
	Description of  Task
	Point 

Value
	Self

Evaluation
	Teacher

Evaluation

	Appearance
	1.  Report is written in the order of this rubric.

2.  Written or typed neatly, with no cross outs.

3.  Sections are labeled.

4.  Complete sentences are used in the background, procedure and conclusion.
	1

1

1

1
	
	

	Title
	Detailed and descriptive
	1
	
	

	Background—The background should include all of this information,  written in complete sentences.
	1.  Definition of stoichiometry.

2.  A description of the reaction you will carry out.

3.  The reaction type.

4.  The identity of the products of the reaction, including information about whether they exist as hydrates under room conditions.

5.  The collected product’s name and how you know it is the product you will be able to filter out of the solution.
	1

2

1

2

2
	
	

	Purpose/Objective

Hypothesis?
	1.  You should provide a correctly written and balanced equation for the reaction you will carry out, including the phase notation.

2.  You should show the calculations which determine which reactant is the limiting reactant.

3.  You should identify the limiting reactant and tell why you believe it is the limiting reactant.

4.  You should show calculations for the theoretical yield.
	5

5

5

5
	
	

	Materials
	All materials needed are listed in double column form, with size and quantity given.
	2
	
	

	Procedure
	1.  Numbered list of steps (in correct order) carried out to complete the experiment.

2.  Metric measurements are used.

3.  Not in first person.
	5
	
	

	Data Table
	1.  Descriptive Title given for the table.

2.  The table is in chart format.

3.  Data for three trials are shown.

4.  Space is allowed for all measurements.

5.  Headings include metric units of measurement.
	1

5

3

3

2
	
	

	Calculations—Show all calculations for each of the quantities listed.
	1.  Mass of Na3PO4. 12H2O used.

2.  Mass of Zn(C2H3O2)2 .2H2O used.

3.  Mass of filter paper.

4.  Mass of collected product. (actual yield).

5.  Percent yield.
	2

2

2

5

10
	
	

	Conclusion
	1.  Summary of experiment and results.

2.  Comparison of your actual yield and the theoretical yield.

3.  Experimental errors discussed.  (reasons given for why the actual yield and the theoretical yield were different.)
	5

5

10
	
	

	Safety
	Student followed all the safety rules during this experiment.
	5
	
	

	TOTAL POINTS
	
	100
	
	








Steps for Completing the Task:


Same as steps in “Description of Task”





Standards and elements to be assessed: 


SC1


b.  Identify substances based on chemical and physical properties


c.  Predict formulas for stable ionic compounds (binary and tertiary) based on balance of charges.


d.  Use IUPAC nomenclature for both chemical names and formulas:


Ionic compounds (binary and tertiary)


Covalent compounds (binary and tertiary)


Acidic compounds (binary and tertiary)


SC2


a.  Identify and balance the following types of chemical equations:  synthesis, decomposition, single replacement, double replacement, and combustion.


c.  Apply concepts of the mole and Avogadro’s number to conceptualize and calculate


• Empirical/molecular formulas,


• Mass, moles and molecules relationships,


• Molar volumes of gases.


d.  Identify and solve different types of stoichiometry problems, specifically relating mass to moles and mass to mass.


e.  Demonstrate the conceptual principle of limiting reactants











