Name: ____________________________________________________

Date: ___________________________________  Mods: ___________

Unit 10 Stoichiometry
	Date
	Agenda
	Homework

	Fri
2/3
	go over test
review reactions and mole conversions Worksheet #1
	 

	Mon
2/6
	Introduce stoichiometry, S'more activity (Worksheet #2)
	read p 237-240
Worksheet #3 S’more Practice 

	Tues
2/7
	Introduce stoichiometry - Lab Intro to Stoichiometry 
	read p 242
lab calculations

	Wed
2/8
	1/2 day in-service
Go over lab
	p 262 # 36, 37 and 40

	Thurs
2/9
	Stoichiometry Worksheet #4- Gram-mole stoichiometry 
	read p 244-246
p 262 #38 and 39
Worksheet #5

	Fri
2/10
	Worksheet #6: Gram-liter-mole stoichiometry
	read p 247-249
finish worksheet 

	Mon
2/13
	Review Worksheet #7
	study for quiz

	Tues
2/14
	Quiz Stoichiometry
Pre-Lab Mass of Magnesium
	 

	Wed
2/15
	Lab - Mass of Magnesium
	 

	Thurs
2/16
	Go over lab - 
Pre-Lab Analysis of Baking Soda
	Lab report

	Fri
2/17
	1/2 day
Lab - Baking Soda
	Lab Calculations

	Mon
2/20
	Off – Presidents Day
	 

	Tues
2/21
	Go over lab calculations
Introduce Limiting Reactants and percent yield
	read p 252-256
p 262 # 42-47

	Wed
2/22
	Lab - Limiting Reactants
	Finish lab questions
Review Worksheet #8

	Thurs
2/23
	Go over lab
review for test
	 

	Fri
2/24
	Test - Stoichiometry
	 


Worksheet #1 Review Mole Conversions
1)
How many molecules are there in 24 grams of FeF3?
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2)
How many liters of space do 450 grams of CO2 occupy?



3)
How many grams are there in 2.3 x 1024 particles of silver?



4)
How many grams are there in 7.4 x 1023 molecules of AgNO3?





5)
How many liters do 7.5 x 1023 molecules of H2SO4 occupy?




6)
How many particles are there in 122L of H2O ?



7)
How many grams are there in 9.4 x 1025 molecules of H2?



8)
How many grams are there in 2.4 L of HCl?



9)
How many particles are there in 2.3 grams of (NH4)2SO3?



10)
How many grams are there in 3.3 x 1023 molecules of N2I6?




Stoichiometry Worksheet #2

You Want S’more?
Ingredients to make a good S’more:



Write a "chemical" equation for a good S’more:



Based on your equation above, answer the following exercises:

	Ingredients
	Number of
S’mores possible
	Total Number of S’mores Made
	Remaining (unused)
Ingredients
	Limiting
Reactant

	4 Graham Crackers

2 Chocolates

3 Marshmallows


	
_______________

_______________

_______________


	
	
_______________

_______________

_______________


	

	10 Graham Crackers

8 Chocolates

10 Marshmallows


	
_______________

_______________

_______________


	
	
_______________

_______________

_______________


	

	22 Graham Crackers
5 Chocolates

18 Marshmallows


	
_______________

_______________

_______________


	
	
_______________

_______________

_______________


	

	24 Graham Crackers

8 Chocolates

8 Marshmallows
	
_______________

_______________

_______________


	
	
_______________

_______________

_______________


	

	18 Graham Crackers

5 Chocolates

12 Marshmallows


	
_______________

_______________

_______________


	
	
_______________

_______________

_______________


	

	25 Graham Crackers

6 Chocolates

18 Marshmallows


	
_______________

_______________

_______________


	
	
_______________

_______________

_______________


	


Stoichiometry Worksheet #3
You Want S’more? Practice


Ingredients to make a good S’more:

Write a "chemical" equation for a good S’more:

Based on your equation above, answer the following exercises:

	Ingredients
	Number of

S’mores possible
	Total Number of S’mores Made
	Remaining (unused)

Ingredients
	Limiting

Reactant


	4 Graham Crackers

2 Chocolates

3 Marshmallows


	_______________

_______________

_______________

 
	
	_______________

_______________

_______________

 
	

	10 Graham Crackers

8 Chocolates

10 Marshmallows


	_______________

_______________

_______________

 
	
	_______________

_______________

_______________

 
	

	22 Graham Crackers

5 Chocolates

18 Marshmallows


	_______________

_______________

_______________

 
	
	_______________

_______________

_______________

 
	

	24 Graham Crackers

8 Chocolates

8 Marshmallows
	_______________

_______________

_______________

 
	
	_______________

_______________

_______________

 
	

	18 Graham Crackers

5 Chocolates

12 Marshmallows


	_______________

_______________

_______________

 
	
	_______________

_______________

_______________

 
	


(continued on next page)

I. To make one bacon double cheeseburger you need 1 bun, 2 patties, 2 slices of cheese and 4 strips of bacon.  Write the balanced equation for the synthesis of one bacon double cheeseburger:

 How many bacon double cheeseburgers can you make if you start with:




a. 1 bun, 2 patties, 2 slices of cheese, 4 strips of bacon

__________


b. 2 bun, 4 patties, 4 slices of cheese, 8 strips of bacon

__________

c. 1 dozen buns, 2 dozen patties, 2 dozen slices of cheese, 

4 dozen strips of bacon





__________

d. 1 mole buns, 2 moles patties, 2 moles slices of cheese, 

4 moles strips of bacon





__________



e.  10 buns, 20 patties, 2 slices of cheese, 40 strips of bacon

__________

II. To make one egg McMuffin, you need 1 English muffin, 1 egg, 1 slice of cheese and 2 slices of bacon. Write the balanced equation for the synthesis of an egg McMuffin:



How many egg McMuffins can be made if you start with:




a.  1 English muffin, 1 egg, 1 slice of cheese and 2 slices of bacon

__________
b. 5 English muffins, 5 eggs, 5 slices of cheese and 10 slices of bacon
__________
c. 2 doz. English muffins, 2 doz. eggs, 2 doz. slices of cheese and 4 doz.


slices of bacon







__________
d. 1 mole English muffins, 1 mole eggs, 1 mole slices of cheese 




and 2 moles slices of bacon





__________
e. 10 English muffins, 2 egg, 4 slices of cheese and 2 slices of bacon
__________

f. 4 doz. English muffins, 4 doz. eggs, 6 doz. slices of cheese and 10 doz.


slices of bacon







__________
g. 15 moles English muffins, 10 mole eggs, 10 mole slices of cheese



and 30 moles slices of bacon





__________
(continued on next page)

Now, let’s connect this idea to Chemistry!

Using the idea of a limiting reactant, answer the following exercises:


1.      Iron and oxygen combine to produce iron (III) oxide.

       Write a balanced equation below, then complete the columns of the data table.


	Ingredients
	Number of
Iron (III) oxide possible
	Total number
Iron (III) oxide made
	Remaining
Ingredients
	Limiting
Reactant

	30 moles iron

25 moles oxygen


	
_______________

_______________


	
	
_______________

_______________


	


2.      Nitrogen and hydrogen gas combine to produce ammonia (NH3).

      Write a balanced equation below then complete the data table.



	Ingredients
	Number of
Ammonia possible
	Total number
Ammonia  made
	Remaining
Ingredients
	Limiting
Reactant

	12 moles nitrogen gas

15 moles hydrogen gas


	_______________

_______________


	
	
_______________

_______________


	



3.      Hydrogen gas and oxygen gas produce water.

       Write a balanced equation below then complete the data table.

 

	Ingredients
	Number of
Waters possible
	Total number
Waters made
	Remaining
Ingredients
	Limiting
Reactant

	6.7 moles hydrogen gas

7.7 moles oxygen gas


	
_______________

_______________


	
	
_______________

_______________


	





LAB - INTRODUCTION TO STOICHIOMETRY

Write the balanced equation for the reaction between hydrogen chloride and sodium bicarbonate (baking soda):



The coefficients in a balanced equation are the mole ratios for the substances in the reaction.  What is the mole ratio of sodium bicarbonate to sodium chloride based on the balanced equation?


Procedure:

1. Mass a clean, dry test tube

2. Add 1.0 g of sodium bicarbonate to the test tube and mass

3. Add HCl drop-wise until all the sodium bicarbonate is reacted

4. Gently boil the water out of the test tube

5. Mass the test tube and sodium chloride

6. Fill in the data table below and find the experimental mole ratio of sodium bicarbonate to sodium chloride.

Data:
	
	

	Mass of test tube
	

	Mass of test tube and NaHCO3
	

	Mass of NaHCO3
	

	Moles of NaHCO3
	

	Mass of test tube and NaCl
	

	Mass of NaCl
	

	Moles of NaCl
	

	Moles NaHCO3/Moles NaCl
	


Mole conversion calculations:







Compare the actual mole ratio and the experimental mole ratio.  What are possible sources of error?

Worksheet #4

MOLE – MOLE STOICHIOMETRY

 SHAPE  \* MERGEFORMAT 



1.  Write the equation for the synthesis of silver oxide from its elements:



2.  How many moles of silver oxide can be produced from 2 moles of silver?





3.  How many grams of silver oxide can be produced from 2 moles of silver?




4.  How many grams of silver oxide can be produced from 20.0 g of oxygen?




5.  How many grams of silver is needed to produce 100. g of silver oxide?



Worksheet #5
Stoichiometry

a) Write the balanced equation for the decomposition of potassium chlorate into potassium chloride and oxygen gas: 


b) How many grams of potassium chloride are produced if 25 g of potassium chlorate decomposes?





a)  Write the balanced equation for the synthesis of ammonia (NH3) from its elements. 


b)  How many grams of hydrogen are necessary to react completely with 50.0 g of nitrogen?

 




Worksheet #6

Stoichiometry
SHOW ALL WORK AND STEPS!!!!

1.       In the following combustion reaction, how many liters of CO2  is produced when 22.7 g of C2H5OH is burned?
C2H5OH  +  3O2  (  2CO2  +  3H2O






2.       How much water is produced (in grams) when 19.4 liters of NH3 is reacted?
4NH3  +  5O2  (  4NO2  +  6H2O





3.       How much N2 in grams is needed to react completely with 12.4 grams of H2 in the following reaction? 
N2  +  3H2  (  2NH3

4.       How much oxygen (in grams) is needed to react completely with 12.5 g of hydrogen?
2H2  +  O2  (  2H2O




(continued on next page)
5.       How much copper is needed to make 1.34 g of copper sulfide in a crucible?
2Cu  +  S  (  Cu2S







6.       When 3.17 g of Ca(ClO3)2  decomposes, how many liters of oxygen are formed?
Ca(ClO3)2  (  CaCl2  +  3O2






7.       How many iron particles are formed when 43.7 g of iron oxide react with hydrogen?
3H2  +  Fe2O3  (  2Fe  +  3H2O







8.       How many particles of CO2 can be produced from 96.4 g of CS2?
CS2  +  3O2  (  CO2  +  2SO2




Worksheet #7: Review

Stoichiometry Problems (hint: make sure to balance!)
1. Small quantities of oxygen can be generated in the laboratory by the decomposition of hydrogen peroxide.  The unbalanced equation for the reaction is:

H2O2   (   H2O   +   O2
Calculate the mass of oxygen produced when 10.0 g of hydrogen peroxide decomposes.




2. A tried and true introductory experiment involves heating finely divided copper metal with sulfur to determine the proportions in which the elements react to form copper II sulfide.

Cu   +   S   ( CuS

If 1.25 g of copper is heated with an excess of sulfur, how many grams of copper(II)sulfide will form?



3. Ammonium nitrate has been used as a high explosive because it is unstable and decomposes into several gases.  The rapid expansion of the gases produces the explosive force.  The unbalanced equation is:
NH4NO3   (  N2  +   O2  +   H2O

Calculate the liters of nitrogen gas product gas if 1.25 g of ammonium nitrate reacts.






4. Magnesium metal, which burns in oxygen with an intensely bright white flame, has been used in photographic flash units.  The unbalanced equation is:

Mg   +   O2   (  MgO


How many grams of MgO are produced by the complete reaction of 1.25 L of oxygen gas?



LAB: LIMITING REACTANTS

Define: 

1. Limiting Reactant:

2. Excess Reactant:

Write the balanced equation for the reaction between baking soda (sodium bicarbonate) and vinegar (acetic acid or hydrogen acetate):

Procedure:

1. Add 5.0 ml of vinegar to a test tube

2. Obtain a balloon and add the specified amount of baking soda

3. Carefully stretch the balloon over the mouth of the test tube without mixing the contents

4. Work in assigned groups.  All at once, mix the baking soda and vinegar together.  

5. Make observations and determine which is the limiting reactant and which is the excess reactant in each test tube.

Data:


Draw a picture showing the end result in each test tube

Test Tube 1
        Test Tube 2           Test Tube 3 
        Test Tube 4            Test Tube 5
 
  (0.25 g)

(0.50g)
   (1.0g)

(2.0g)

       (3.0g)

Calculations:

If there are 0.012 moles of acetic acid, what is the maximum amount of sodium bicarbonate that can react?





How much more baking soda can be added to test tube 1?  Test tube 2?





How much excess baking soda is in test tube 4?  Test tube 5?  







Conclusion:

Worksheet #8: Review
Using the idea of a limiting reactant, answer the following exercises:

1. Iron and oxygen combine to produce iron (III) oxide.

       Write a balanced equation below, then complete the columns of the data table.


	Ingredients
	Number of

Iron (III) oxide possible
	Total number

Iron (III) oxide made
	Limiting

Reactant

	24 moles iron

15 moles oxygen


	
_______________


_______________


	
	


2. Nitrogen and hydrogen gas combine to produce ammonia (NH3).

      Write a balanced equation below then complete the data table.


	Ingredients
	Number of

Ammonia possible
	Total number

Ammonia  made
	Limiting

Reactant

	24 moles nitrogen gas

10 moles hydrogen gas


	
_______________


_______________


	
	



Balance the equations and solve the following stoichiometry problems:

1. Using the following equation:


__ NaOH + __ H2SO4 ( __  H2O + __ Na2SO4

How many grams of sodium sulfate will be formed if you start with 200 grams of sodium hydroxide and you have an excess of sulfuric acid?



2. Using the following equation:


__ Pb(SO4)2 + __  LiNO3 ( __ Pb(NO3)4 + __  Li2SO4

How many grams of lithium nitrate will be needed to make 250 grams of lithium sulfate, assuming that you have an adequate amount of lead (IV) sulfate to do the reaction?



For the following reactions, find the following:

a. Which of the reagents is the limiting reagent?

b. What is the maximum amount of each product that can be formed?

c. How much of the other reagent is left over after the reaction is complete?
3. Consider the following reaction:

3 NH4NO3 + Na3PO4 ( (NH4)3PO4 + 3 NaNO3

Answer the questions above, assuming we started with 30 grams of ammonium nitrate and 50 grams of sodium phosphate.

















4. Consider the following reaction:

3 CaCO3 + 2 FePO4 ( Ca3(PO4)2 + Fe2(CO3)3

Answer the questions at the top of this sheet, assuming we start with 100 grams of calcium carbonate and 45 grams of iron (III) phosphate.















For the following reactions, find the following:

a. Write the balanced chemical reaction.

b. Which of the reagents is the limiting reagent?

c. What is the maximum amount of each product that can be formed?

d. How much of the other reagent is left over after the reaction is complete?
5. Write the balanced equation for the reaction of acetic acid with aluminum hydroxide to form water and aluminum acetate:


Determine the mass of aluminum acetate that can be made if I do this reaction with 125 grams of 
acetic acid and 275 grams of aluminum hydroxide.









What is the limiting reagent in this problem?

How much of the excess reagent will be left over after the reaction is complete?




6. When copper (II) chloride reacts with sodium nitrate, copper (II) nitrate and sodium chloride are formed.  


If 15 grams of copper (II) chloride react with 20 grams of sodium nitrate, how much sodium chloride can be formed?




What is the limiting reagent for the reaction?  __________________

How much of the nonlimiting reagent is left over in this reaction?



_______ g�
�






1 MOLE�
�






______ L�
�






_________   particles�
�
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