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Single Replacement Reaction Stoichiometry
Single replacement reaction stoichiometry and percent yield
Experiment title: single replacement reaction stoichiometry and percent yield
Aim:
1. To enable calculate quantitative relationships between reactants and products in a chemical reaction
2. Help  in getting balanced chemical equations
3. Help in determination of limiting reactants and theoretical yields
4. Enables calculation of percent yield
Introduction
     Stoichiometry is the process that enables chemists calculate quantitative relationships between reactants and products in a chemical reaction these calculations helps get the amount of substances that react and how much they produce In a reaction. Through stoichiometry a chemist can; determine theoretical yields, get balanced equations and also can easily calculate the percent yield of a chemical reaction.
     In solving stoichiometric calculations the following are put under considerations;1.write a balanced equation for each reaction for instance ; Mg(s) + 2HCl(aq) – MgCl2(aq) +H2(g).2.calculate the number of moles of each reactant which is obtained by dividing mass (g) of a substance with molar mass(g/mol).3.determine if one of the reactant is a limiting reactant by determining the number of moles produced from each reactant.4.calculate the number of moles of product produced and convert them into the appropriate units. Lastly calculate the percent yield.

Materials
50ml graduated cylinder
1M CuSO4
250ml beaker
Aluminum foil
Filter funnel
Filter paper
Electronic balance
Weigh boat
Disposable pipet
Plastic spoon
1g sodium chloride
Methods/procedure
Activity 1:
I. Measure all the 1M CuSO4 using 50ml graduated cylinder and place it in the 250 ml beaker then record the total volume in the data table.
II. Add about 1/8 teaspoon of sodium chloride to the CuSO4 solution.
III. Stir the solution to dissolve the sodium chloride using the plastic spoon
IV. Cut a 3 by 12 piece of aluminum foil.
V. Weigh and record the aluminum foil mass in the data table, should be approximately 1.6 g.
VI. Cut the aluminum foil into small pieces and add them into the solution.
VII. Stir the solution with the plastic spoon for it to mix
VIII. Record all the observations
IX. To ensure that all the aluminum reacts leave it for about ten minutes while stirring occasionally
X. For the aluminum to react fully leave it for another 5 minutes.
Gravity filtration
1) Fold the filter paper twice to make four equal quarters  then separate the edges to make a cone
2) Wet the filter paper with pure water and fit it into a funnel until it is flush with the walls. Then place the funnel on top of the 50ml graduated cylinder.
3) Decant the solution into a plastic cup then use the plastic spoon to put all the solid copper in a beaker
4) Add about 20ml of pure water in the beaker containing copper solid stir then pour it in the filter paper and transfer as much as possible copper into the filter funnel.
5) Add more 10 ml into the beaker swirl and add it into the filter funnel and leave it for about ten minutes for the liquid to pass through the filter.
6) By use of a pipet wash the copper solid using 10ml of pure water.to wash the remaining sulfate solution water is passed through the outside edges of the filter paper. Then wait for about ten minutes for the wash to filter.
7) Remove the filter paper carefully from the filter funnel and unfold it then lay it flat on several layers of paper towels for the copper metal to dry.



Drying the product
1. The wet filter paper is placed on a well ventilated place for 24 hours and paper towel replaced occasionally.
2. For faster drying the moist copper is spread using a spoon.
3. After the copper dries take a weigh boat on the electronic balance then weigh the copper metal and record the mass on the data table.
Data table:
Single replacement reaction of aluminum and copper sulfate
	
	Answer
	Show your work

	Balanced chemical equation
	2Al + 3CuSO4 – Al2(SO4)3 + 3Cu

	Volume of 1 M CuSO4
	110ml
	

	Mass of Al foil
	1.57g
	1 M x 110mL x 1L/1000mL

	Moles CuSO4
	0.11 m0les
	1.57g / 26.98 g = .0582 moles Al

	Moles of Al
	0.0582 moles
	1 mole per liter, 110=.11 liters, 1x.11= .11 moles

	Moles Cu Product based on Starting CuSO4
	0.11 moles Cu
	

	Moles Cu Product based on Starting Al
	0.0692 moles of Cu
	

	limiting
	Al
	Aluminium is totally consumed

	Theoretical Yield of Cu in Moles
	0.18176 moles
	

	Theoretical Yield of Cu in grams
	11.55 grams
	6.68g/63.546g= .105x 110= 11.55

	Actual Yield of Cu in grams
	6.68 grams
	Measured 6.68 grams 

	Percent Yield of Cu
	57.8%
	6.68/11.55 X 100%= 57.8%



Discussion
During the reaction there was production of a fizzing sound and smoke and the solution changed from bright blue to dark green this was due to formation of aluminum sulfate solution.at the bottom of the beaker there were chunky solids which were dark orange in colour.This solid was copper. The sodium chloride added in the reaction never reacted with any of the compounds since it acted as a catalyst
Conclusion
The activities were done in a fairly manner and less challenges were encountered. During the experiment errors can be encountered due to failure to let the copper dry completely hence oven method is preferred to overnight air dry method. Another source of error could be due to failure to get sulfate out of copper fully.
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