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Mass-Mass Calcuations

CSCOPE Unit 08 Lesson 01 Day 5

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


Since we cannot measure moles directly we must use mass.

From the balanced equation, its  coefficients, and the molar masses one can relate the mass of ONE reactant or product to ANY OTHER reactant or product.

The mole tunnel

We cannot convert directly from mass to mass.

We have to go through the mole tunnel.

Mass of A

                    Mass of B

  Molar
                                                        Molar 

    Mass A                                                  Mass B

   Moles of A                  Moles of B 

                                Mole Ratio   

	mass A     
	1 mol A             
	b mol B    
	molar mass B          

	
	molar mass A       
	a mol A    
	1 mol B

	what you are given
	converts the given mass to moles
	converts moles of given to moles of wanted
	converts moles of wanted to mass of wanted


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 substances 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

When sodium carbonate is reacted with barium nitrate a solution of sodium nitrate and a precipitate of barium carbonate are formed. How many grams of sodium carbonate are needed to produce 27.45 grams of sodium nitrate?

a)  Write the chemical equation:


             Na2CO3 + Ba(NO3)2 ( BaCO3 + NaNO3
b)  Balance the chemical equation:

Na2CO3 + Ba(NO3)2 ( BaCO3 + 2 NaNO3
c)  Set up a “Given and Find”:

	Given
	Find

	27.45 g NaNO3
	grams Na2CO3 = ?

molar mass of  NaNO3 = ?

molar mass of Na2CO3 = ?




d)  Calculating molar masses:


NaNO3





Na2CO3
1 x Na = 1 x 22.99  = 22.99 


2 x Na = 2 x 22.99 = 45.98

1 x N
 = 1 x 14.01 = 14.01


1 X C  = 1 x 12.01 =  12.01

3 x O   = 3 x 16.00  = 48.00


3 x O   = 3 x 16.00 = 48.00




                       85.00 g/mol



        105.99 g/mol
e)  Do a mole relationship:


2 mol NaNO3 = 1 mol Na2CO3
f)  Draw a map:

	g NaNO3
	((
	mol NaNO3
	((
	mol Na2CO3
	((
	g Na2CO3


g)  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.
	g NaNO3
	 ((
	mol NaNO3
	((
	 mol Na2CO3
	((
	  g Na2CO3



	27.45 g NaNO3
	mol NaNO3
	mol Na2CO3
	g Na2CO3

	
	g NaNO3
	mol NaNO3
	mol Na2CO3


	
	molar mass

NaNO3
	mole ratio
	molar mass
Na2CO3

	
	
	
	

	27.45 g NaNO3
	1 mol NaNO3
	1 mol Na2CO3
	105.99 g Na2CO3

	
	85.00 g NaNO3
	2 mol NaNO3
	1 mol Na2CO3


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

	=
	17.114267647 g Na2CO3
	=
	17.11 g Na2CO3


Example:

How many grams of cobalt (II) oxide will be formed when 12.92 g of cobalt metal are allowed to react with oxygen?

a)  Write the chemical equation:

b)  Balance the chemical equation:

c)  Set up a “Given and Find”:

d)  Calculating molar masses:

e)  Do a mole relationship:

f)  Draw a map:

g)  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.

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

Exercises

1. How many grams of sodium hydroxide will be formed when 125.3 g of sodium 

               peroxide [ Na2O2 ] are allowed to react according to the following balanced 

               equation:

2 Na2O2 + 2 H2O ( 4 NaOH + 3 O2
a)  Set up a “Given and Find”:

b)  Calculating molar masses:

c)  Do a mole relationship:

d)  Draw a map:

e)  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. Solid iron reacts with hydrochloric acid to form iron (III) chloride and hydrogen. 

    Balance the following equation and calculate how many grams of iron (III)    

    chloride will be formed when 232 g of iron are allowed to react: 

_____ Fe + _____ HCl ( _____ FeCl3 + _____ H2
a)  Set up a “Given and Find”:

b)  Calculating molar masses:

c)  Do a mole relationship:

d)  Draw a map:

e)  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. Nitrogen and oxygen can react to form nitrogen dioxide. How many grams of   

    oxygen are needed to react with 15.74 g of nitrogen to form nitrogen dioxide?

 
a)  Write and balance the equation:

b)  Set up a “Given and Find”:
b)  Calculating molar masses:

c)  Do a mole relationship:

d)  Draw a map:

e)  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. Carbon disulfide reacts with oxygen to form carbon dioxide and sulfur dioxide.

    How many grams of carbon disulfide are needed to form 22.60 g of sulfur 

    dioxide.

  
a)  Write and balance the equation:

b)  Set up a “Given and Find”:
b)  Calculating molar masses:

c)  Do a mole relationship:

d)  Draw a map:

e)  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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