CHEM1008
 Reaction Stoichiometry – Experiment 6 – Remote Delivery 

Required Readings:Mark: ___ / 75

1. Read chapter 9 of the textbook.
2. Read the protocol and complete the lab report.

Required Items 
Laptop or tablet, textbook, internet, periodic table, calculator, pencil and eraser.

Purpose
In this remote delivery experiment, students will be expected to:
1. Watch the videos provided.
2. Balance chemical reactions.
3. Complete the stoichiometry questions using your acquired knowledge and the information given.

Discussion and Background
Chemical reactions form the core of the study of chemistry. We represent reactions in a shorthand notation called a balanced chemical equation. Although the balanced equation does not tell us anything about the mechanism of the reaction (how the atoms come together and how bonds are formed or broken), it does give us information on the stoichiometry of the reaction; that is, the relative amounts of reactants and products involved. The coefficients in the balanced equation allow us to determine how much product can form from a given amount of starting material on a per particle or per mole basis. 
Reaction stoichiometry is based on the balanced chemical equation for a chemical reaction. The ratios of the coefficients of the balanced reaction represent the ratios of particles or moles of reacting and/or produced compounds.
When you are making a ham and cheese sandwich, you need two slices of bread and one piece of ham and cheese. How many complete sandwiches could you make if you had eight slices of ham, seven slices of cheese and eighteen slices of bread?  Obviously, there is not enough cheese to make use of all of the ham available. There is some cheese to make some sandwiches but not enough cheese to use up all of the ham. If there was more cheese, you would get more sandwiches. Since you would run out of cheese for the sandwiches, the cheese becomes your limiting reagent and the ham and bread becomes your excess reagents. 
Two slices of bread + 1 piece of cheese + 1 piece of ham = 1 ham and cheese sandwich
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Similarly, in many reactions, one reactant becomes entirely consumed and the other reactant is left over. The reactant that becomes consumed is called the limiting reagent. When the limiting reagent is all consumed, no more products can be formed (the reaction is complete).  This reactant limits the amount of product that can be formed. In the sandwich analogy above the bread, cheese and ham are not just analogies for the reactants; they also represent the number of moles or particles available for reaction. As soon as one reactant is consumed, the reaction stops because there are no particles of that reactant available for react. The reaction is limited by the availability of this reagent (thus called the limiting reagent).
Include the formula and explanation of percent yield, if related questions are asked in the lab.
Please view these videos to guide you in some of the calculations required, note that the last two minutes of the second video are a good review to calculate the percent (%) yield of a reaction:
https://youtu.be/sjfuqqxnKpw
https://www.youtube.com/watch?v=OqlMFEuDews


Pre-Lab
Please follow this link to the first video that demonstrates the concept of limiting reactant:

https://youtu.be/MkkCCo_SQ80


Based on the video above, please indicate: (1mark/ea)

The name of the alcohol used for the demonstration					________
The percentage (purity) of the alcohol lit on fire by Mike 				________
The excess reactant in the reaction is							________
The limiting reactant in the demonstration						________
Research and calculate the molar mass for the alcohol used by Mike 		________














Lab Report
	Name:
	
	Instructor:
	
	Date:
	

	
	
	
	
	
	



Part 1 

1. View the Limiting Reactant reaction video https://youtu.be/PCKwWIp2C1Y and answer the following (2marks/ea unless otherwise noted):

a) Write and balance the equation for the reaction of copper (II) sulfate with iron metal to form copper metal and iron (III) sulfate (4 marks)


b) Indicate the mass of copper (II) sulfate used in the video (g)			_________
c) Observe carefully the beaker in the video and indicate the approximate volume (in ml) of the water in the beaker								_________
d) Calculate the amount of moles of copper sulfate used			_________
e) Indicate the mass of the iron used in the video	(g)				_________
f) Calculate the moles of iron used in the video					_________
g) Indicate the mass of the filter paper in the video				_________
h) Calculate the mass of copper metal obtained at the end of the reaction	_________
i) Indicate what was the excess reactant in the reaction				_________
j) Calculate the moles of copper obtained in the video				_________
k) If we had used copper (II) sulfate pentahydrate in the reaction, what mass would have been required? (3 marks)								_________
l) Calculate the reaction yield (%) if the theoretical (expected) amount of copper from the reaction was 2.95 g (3 marks)							_________


The video below will assist you to review the calculations required for the % yield
https://youtu.be/3XNnXLurags









Exercises

1) Complete the table 1 

Example 
	Compound
	Mass (g)

	Molar Mass (g/mol)
(1 mark/ea)
	Moles (g÷MM)
Expressed to 4 decimal places
(1 mark/ea) 
	Moles expressed in scientific notation
(1 mark/ea)



	KNO3
	1.5g
	101.1
	0.0148 
	1.48x10-2




					Table 1
	[bookmark: _Hlk60475854]Compound
	Mass (g)

	Molar Mass (g/mol)
(1 mark/ea)
	Moles (g÷MM)
Expressed to 4 decimal places
(1 mark/ea) 
	Moles expressed in scientific notation
(1 mark/ea)

	KIO4
	1.25
	
	
	

	Cu2SO4
	0.5 
	
	
	

	FeSO4
	1.0 
	
	
	

	NaHCO3
	1.5 
	
	
	

	Mg3(PO4)2
	2.0 
	
	
	

	KMnO4
	2.5 
	
	
	

	Pb(CO3)2
	3.0 
	
	
	




2) Balance the equation for the reaction of magnesium with hydrochloric acid.  (4 marks)

Mg (s)  +      HCl (aq)       MgCl2 (aq)  +        H2 (g)



3) Given 3 grams of magnesium and 5 grams of HCl
a. Show your calculations to determine how many grams of H2 can be produced from 3 grams of Mg ? (2 marks)




b. Show your calculations to determine how many grams of H2 can be produced from 5 grams of HCl ? (2 marks)




c. Which is the Limiting Reactant (1 mark)
 
d. Show your calculation to determine the percent yield if 0.2 grams H2 is actually produced in b. (3 marks)





4) For the following reactions, identify the limiting and excess reagents.  (6 marks)
	
	Limiting Reagent
	
	Excess Reagent

	a) Wood burning in a campfire
	
	
	

	b) Sulfur in the air reacting with silver flatware to produce tarnish, or silver sulfide
	
	
	

	c) Baking powder in cake batter decomposing to produce carbon dioxide, which makes the cake rise
	
	
	







Feedback (1mark/ea)
A) What did you like the most about the lab?


B) What could be improved in this lab?






When complete, save the lab with your name, the course and the lab number in the file name, ex. “First_LastName_CHEM1008_Lab6.docx”, and submit to Blackboard.
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