SNC2D
Unit: Chemistry

Name: __________________
Group Members: _____________________________________________

Lab: Law of Conservation of Mass
Introduction 
During a chemical reaction, atoms, molecules, or ions, collide, rearrange and form products. Word and chemical equations describe the chemical changes that occur during a chemical reaction. With the creation of new products what happens to the total mass during the reaction? 

Hypothesis:

Use your knowledge of the law of conservation of mass, predict what would happen to the total mass of reactants and products if the reaction occurs in a closed environment? In an open environment? Explain your answer. 

Purpose
To investigate what happens to the total mass during a chemical reaction.
· You will perform a group lab activity to investigate and record observations of two different chemical reactions.
· You will hand in a formal lab report to demonstrate your learning.

Materials & Apparatus
Note: This table is only for reference!  Make sure you document the exact materials and quantity used in your final lab report.
	Goggles 
	vinegar
	Tap water 

	Rubber stopper 
	Sodium Hydroxide
	Iron (III) Nitrate

	250 mL Erlenmeyer Flask
	Mini Test tubes 
	250 mL Beaker

	Sodium bicarbonate   
	10mL Graduated cylinder
	Electronic Balance 


Procedure:     
Part A: Iron (III) Nitrate and Sodium Hydroxide
1. Practice holding the empty test tube and sliding it gently into the EMPTY Erlenmeyer Flask. Seal it with a rubber stopper to check that the test tube fits and the stopper forms a tight seal. Repeat a few times. 
2. Measure 5 mL of sodium hydroxide solution using the graduated cylinder. Pour this carefully into the EMPTY Erlenmeyer flask.

3. Pour 3 mL of Iron (III) Nitrate into the mini test tube. Tilt the Erlenmeyer flask and carefully slide the test tube into it without mixing the contents. Seal the flask with the stopper. See diagram 1 on pg.2. 
4. Observe the appearance (physical properties) of each of the reactants in the flask (before mixing) and record them in Table 1. 
5. Make sure that the electronic balance reads zero (press the re-set button if it does not). Place the sealed flask on the electronic balance and record the total mass of the flask and its contents in Table 1.
6. Slowly tip the flask to allow all of the two solutions to mix. Record the appearance of the mixed solution in Table 1. See diagram 1 on pg.2
7. Place flask on the zeroed electronic balance and record the total mass in Table 1. See diagram 1 on pg.2
8. Clean all equipment as directed and put them back where you got them from.
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Diagram 1. Mixing Iron (III) Nitrate & sodium hydroxide 
Part B: Baking Soda and Vinegar

1. Measure and record the mass of the dry, empty beaker: ________________ g
2. Put 3 g of sodium bicarbonate into the beaker. Measure and record the total mass. ______________ g
3. Measure and record the mass of the dry, empty graduated cylinder: ________________ g
4. Add the 10 mL vinegar to the graduated cylinder. Measure and record the total mass: ___________ g
5. Calculate the total mass of the reactants (only vinegar and baking soda). Show work in the Calculation section (below Table 1) and enter the final answer in Table 1.
6. Record the physical properties of sodium bicarbonate and vinegar before mixing in Table 1.
7. Pour all of the vinegar into the beaker containing sodium bicarbonate.  Swirl gently to mix well. Wait at least 2 minutes for the reaction to complete.  
8. When the visible reaction has stopped, record the appearance of the mixture. Measure and record the total mass of the beaker and its contents: ______________________ g 
9. Calculate the total mass of the products (chemicals’ mass only). 

Table 1: Observations. Complete the table. 

	Name of Solution
	Appearance of Reactants Before Mixing
	Total Mass Before Mixing (g)
	Appearance of Products after Mixing
	Total Mass After Mixing

(g)
	Change in Mass (g)

	Part A


	Sodium Hydroxide
	
	
	
	
	

	
	Iron (III) Nitrate
	
	
	
	
	

	Name of Solution 
	Appearance of Reactants Before Mixing
	Total Mass of Reactants (g)
	Appearance of Products after Mixing
	Total Mass Of Products
(g)
	Change in Mass (g)

	 Part B
	Sodium bicarbonate
	
	
	
	
	

	
	Vinegar
	
	
	
	
	


Calculation: 

1. Show calculation of the total mass of the reactants (chemicals’ mass only, no equipment) in Part B.  

                                                                                                   









    
2. Show calculation of the total mass of the products (chemicals’ mass only, no equipment) in Part B.   

Table 2:  Summary of Class Results                                                                                                                                      

	
	Part A
	
	Part B

	GROUP #


	Mass (g)

before:


	Mass (g)

after:


	CHANGE in mass (g)
	
	Mass (g)

before:


	Mass (g)

after:


	CHANGE in mass (g)

	1
	
	
	
	
	
	
	

	2
	
	
	
	
	
	
	

	3
	
	
	
	
	
	
	

	4
	
	
	
	
	
	
	

	5
	
	
	
	
	
	
	

	6
	
	
	
	
	
	
	

	7
	
	
	
	
	
	
	

	8
	
	
	
	
	
	
	

	Class Avg. Change
	
	
	               g
	
	
	
	             g
                                                               


Analyze and Evaluate:

1. Using class data, for each part of the lab, describe the changes in mass and support the description with quantitative data. Compare your results from Part A with your results in Part B. Suggest a reason for the differences. Hint: your answer should discuss about the open and closed systems. 

2. Would the class results for Part B be different if the reaction were carried out in a sealed container (closed system)? Explain.

3. Would it be safe to conduct Part B in a sealed container? Why or why not? 

Conclusion:

The conclusion should answer the questions posed in the hypothesis section of the experiment and should also indicate whether the hypothesis is supported by the results.  If the results do not support the hypothesis, the possible reasons for the discrepancy should be noted and discussed (aka: sources of error). State 2 unavoidable errors (random errors) in this experiment.  Discussion of the results should refer directly to your results!  Literally use data from your table and/or graphs to support your conclusion.  For example, “As seen in Table 1, the observation table, the mass of the reactants is 20g and the mass of the products is 19.8g. This suggests that…”                                                                                                                          

Formal Lab Report Checklist

Have you included the following in your final report?

· A title page is included. (Student’s Name, Date and Lab Title) 


· Introduction states and explains the law of conservation of mass

· Hypothesis from pre-lab is retyped 


· Materials and Apparatus INCLUDING the quantities

·  Procedure is written in PAST PASSIVE tense  

·  Data and observation are filled in Table 1 

·  Data is filled in Table 2 

· Calculations for the mass change for Part B are shown 

· Questions 1, 2 and 3 of the analysis and evaluation section are answered. 

· NOTE: All 3 questions need to be typed in complete sentences. Type the questions as given and FOLLOWED by your answers.


· NOTE: Question 1 explanation REQUIRES QUANTITATIVE (numbers) DATA from your experiment.

· Conclusion with results stated and explanations. Make sure you refer to your hypothesis and include the ACTUAL data collected in your experiment. Also include two unavoidable errors (random errors) that may have occurred in your experiment.

· The marking scheme must attach in final report. 
· Your report is typed in font size 12 and appropriate subheadings are included. 
Lab Report Marking Scheme 

	Section
	Success Criteria
	Mark

	Introduction
	· State and explained the law of conservation of mass in your own words
	C      /2

	Hypothesis
	· Used the if…then…because… format 
for closed system & open system 
	T       /2
T       /2

	Materials & Apparatus
	· Listed chemicals’ quantity and included appropriate name for equipment 
	C       /6

	Procedure
	· Wrote in past passive tense (Part A & Part B) 
	C       /4

C       /4

	Results
	· Included all observation and data correctly in Table 1 
	T       /8

	Calculation
	· Showed steps for all calculations in Part B
	T       /4

	Results
	· Included all data in Table 2 and calculated the class average correctly 
	C       /6
       T       /2

	Analysis & Evaluation
	· Q1 (Described Part A results and Part B results). Compared Part A and Part B results with reason.

· Q2 (Different results in sealed beaker?)

· Q3 (Safe in sealed beaker? Explain)
	       T       /4

       T       /2

       T       /2

	Conclusion
	· Results stated. Hypothesis evaluated. 

· Logical reasoning and explanations

· Stated two unavoidable errors (random errors)  
	T       /5  

C       /5

	
	Total Mark
	       T      /29

C      /27
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