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Mole-Mass Calculations

CSCOPE Unit 08 Lesson 01 Day 4

Vocabulary

	Balanced chemical equation
	
	a chemical equation in which total mass, total charge, and the number of each type of atoms are the same on both sides

	
	
	

	Bar
	
	used to separate conversion factors in the big, long line

	
	
	

	Big, long line
	
	uses a long horizontal line and one or more vertical lines to set up and solve problems involving one or more unit conversions

	
	
	

	Conversion factor
	
	a ratio of equivalent measurements used to convert a quantity from one unit to another.

	
	
	

	Map
	
	an approach to problem solving that sets up a step-by-step path from the given unit to the requested unit with each step separated by an arrow

	
	
	

	Mole-mass calculations
	
	the process of calculating the mass of one substance that will result from the reaction of a given number of moles of another substance or be required to react with a given number of moles of another substance

	
	
	

	Mole ratios
	
	a ratio that relates the moles of one substance to the moles of another substance, the numbers come from the coefficients of the balanced equation

	
	
	

	Stoichiometry
	
	the calculation of quantities in chemical reactions


Doing stoichiometry calculations

Use the following separate steps:

1.   Write the chemical equation.

2.   Balance the chemical equation.

3.   Set up a “Given and Find”.

4.   Calculate the molar mass for the substance where mass is needed.

5.   Do a mole relationship.

6.   Draw a map.

7.   Draw a “big, long line” with one bar for each arrow and put the starting 

      amount on the top left of the “big, long line.”

8.   Use the process of taking units cattycorner and bringing new units 

      down from the map.

9.   When converting from one substance to another use the ratio of the 

      moles – the coefficients from the balanced equation.

10. When converting from the mass of a substance to the moles of that    

      substance, or vice versa, use the molar mass for that substance.

11. Use unit cancellation and the appropriate conversion factors until you    

      reach the desired units.

12. Round the result to the correct number of significant digits. 

Remember: 

· The amounts will be approximate.

· The molar masses will be approximate.

· The coefficients will be exact (have an infinite number of significant digits) due to counting.

Model

How many grams of zinc phosphate are formed when 2.247 moles of zinc nitrate are reacted with excess sodium phosphate?

a)  Write the chemical equation:


             Zn(NO3)2 (aq) + Na3PO4 (aq) → Zn3(PO4)2 (s) + NaNO3 (aq)

b)  Balance the chemical equation:

3 Zn(NO3)2 (aq) + 2 Na3PO4 (aq) → Zn3(PO4)2 (s) + 6 NaNO3 (aq)

c)  Set up a “Given and Find”:

	Given
	Find

	2.247 mol Zn(NO3)2
	grams Zn3(PO4)2  = ?




d)  Calculating molar mass:


3 x Zn = 3 x 65.39 = 196.17 g


2 x P  =  2 x 30.97 =   61.94 g


8 x O  = 8 x 16.00 =  128.00 g

                                            386.11 g/mol

e)  Do a mole relationship:


3 mol Zn(NO3)2 = 1 mol Zn3(PO4)2
f)  Draw a map:

	mol Zn(NO3)2
	((
	mol Zn3(PO4)2  
	((
	grams Zn3(PO4)2  


g)  Draw a “big, long line” with one bar for each arrow and put the starting amount on the top left of the “big, long line.”

	mol Zn(NO3)2
	((
	mol Zn3(PO4)2  
	((
	grams Zn3(PO4)2  


	2.247 mol Zn(NO3)2
	
	

	
	
	


h)  Use the process of taking units cattycorner and bringing new units down from the map.

	mol Zn(NO3)2
	 ((
	 mol Zn3(PO4)2  
	((
	grams Zn3(PO4)2  



	2.247 mol Zn(NO3)2
	mol Zn3(PO4)2  
	grams Zn3(PO4)2  

	
	mol Zn(NO3)2
	mol Zn3(PO4)2  


i)  When converting from one substance to another use the mole relationship, the ratio of the moles – the coefficients from the balanced equation.

                       3 mol Zn(NO3)2 = 1 mol Zn3(PO4)2
	2.247 mol Zn(NO3)2
	1 mol Zn3(PO4)2  
	grams Zn3(PO4)2  

	
	3 mol Zn(NO3)2
	mol Zn3(PO4)2  


j)  When converting from the mass of a substance to the moles of that substance,

or vice versa, use the molar mass for that substance.

                                                               1 mol Zn3(PO4)2 = 386.11 g  Zn3(PO4)2
                       
	2.247 mol Zn(NO3)2
	1 mol Zn3(PO4)2  
	386.11 g Zn3(PO4)2  

	
	3 mol Zn(NO3)2
	1 mol Zn3(PO4)2  


k)  Round the result to the correct number of significant digits. 

	=
	289.19639 g Zn3(PO4)2  
	=
	289.2 g Zn3(PO4)2  


Example

How many grams of potassium oxide are required to react with 0.135 moles of water to form potassium hydroxide?

a)  Write the chemical equation:

b)  Balance the chemical equation:

c)  Set up a “Given and Find”:

d)  Calculating molar mass:

e)  Do a mole relationship:

f)  Draw a map:

g)  Draw a “big, long line” with one bar for each arrow and put the starting amount on the top left of the “big, long line.”

h)  Use the process of taking units cattycorner and bringing new units down from the map.

i)  When converting from one substance to another use the mole relationship, the ratio of the moles – the coefficients from the balanced equation.

j)  When converting from the mass of a substance to the moles of that substance,

or vice versa, use the molar mass for that substance.

k)  Round the result to the correct number of significant digits. 

Exercises

1. Using the following balanced equation, calculate how many grams of carbon dioxide would be formed when 1.750 moles of ethane [ (C2H6 ] react:  

2 C2H6 + 7 O2 ( 4 CO2 + 6 H2O
Set up a “Given and Find”:

Calculate the molar mass:

Do a mole relationship:

Draw a map:

Draw a “big, long line”:

Take units cattycorner. Bring new units down from the map. When converting from one substance to another, use the mole relationship. When converting from the mass of a substance to the moles of that substance, or vice versa, use the molar mass for that substance.
2. Using the following balanced equation, calculate how many grams of sodium nitrite [ NaNO2 ] would be required to react with 3.0 moles of hydrochloric acid 

[ HCl ] to form nitrous acid [ HNO2 ] and sodium chloride [ NaCl ]:  

HCl + NaNO2 ( HNO2 + NaCl
Set up a “Given and Find”:

Calculate the molar mass:

Do a mole relationship:

Draw a map:

Draw a “big, long line”:

Take units cattycorner. Bring new units down from the map. When converting from one substance to another, use the mole relationship. When converting from the mass of a substance to the moles of that substance, or vice versa, use the molar mass for that substance.
3. Balance the following equation and calculate how many grams of sodium nitrate would be produced when 12.05 moles of lead (II) nitrate [ Pb(NO3)2 ] react with sodium iodide [ NaI ] to form lead (II) iodide [ PbI2 ] and sodium nitrate 

[ NaNO3 ]:  

_____ NaI + _____ Pb(NO3)2 ( _____ PbI2 + _____ NaNO3
Set up a “Given and Find”:

Calculate the molar mass:

Do a mole relationship:

Draw a map:

Draw a “big, long line”:

Take units cattycorner. Bring new units down from the map. When converting from one substance to another, use the mole relationship. When converting from the mass of a substance to the moles of that substance, or vice versa, use the molar mass for that substance.
4. Balance the following equation and calculate how many grams of aluminum would be required to react with 2.000 moles of nickel (II) sulfate [ NiSO4 ] to produce aluminum sulfate [ Al2(SO4)3 ] and nickel:

_____ Al + _____ NiSO4 ( _____ Al2(SO4)3 + _____ Ni
Set up a “Given and Find”:

Calculate the molar mass:

Do a mole relationship:

Draw a map:

Draw a “big, long line”:

Take units cattycorner. Bring new units down from the map. When converting from one substance to another, use the mole relationship. When converting from the mass of a substance to the moles of that substance, or vice versa, use the molar mass for that substance.
5. When chlorine gas is bubbled through a solution of potassium iodide, aqueous potassium chloride and solid iodine are formed. Write and balance the equation and calculate how many moles of chlorine would be needed to produce 100.0 grams of potassium chloride.

Write and balance the equation:

Set up a “Given and Find”:

Calculate the molar mass:

Do a mole relationship:

Draw a map:

Draw a “big, long line”:

Take units cattycorner. Bring new units down from the map. When converting from one substance to another, use the mole relationship. When converting from the mass of a substance to the moles of that substance, or vice versa, use the molar mass for that substance.
6. Solid potassium chlorate is decomposed into potassium chloride and oxygen. Write and balance the equation and calculate how many grams of potassium chlorate would be needed to produce 5.00 moles of oxygen

Write and balance the equation:

Set up a “Given and Find”:

Calculate the molar mass:

Do a mole relationship:

Draw a map:

Draw a “big, long line”:

Take units cattycorner. Bring new units down from the map. When converting from one substance to another, use the mole relationship. When converting from the mass of a substance to the moles of that substance, or vice versa, use the molar mass for that substance.
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