
Chapter 10
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Measuring Matter
 Often measure the amount of matter by 1 of 

3 ways:
◦ Count
◦ Mass
◦ Volume

 We can create conversion factors
◦ 1 gallon of gas = $3.00  or
◦ $3.00/gallon  (Think of  “/” as “per” or divided by)
◦ How much gas can I buy for $15?
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What is a mole?
 Avogadro’s number-
◦ 6.02 x 1023, 
◦ =number of “representative particles” in a mole. 

 Representative particles-
◦ refers to the species present in a substance: usually 
 atoms, 
 molecules, or 
 formula units. 
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 Mole (mol)-
◦ 6.02 x 1023 = “representative particles” of that 

substance 
◦ the SI unit for measuring the amount of a 

substance.
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 Converting Number of Particles to Moles
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 Converting Moles to Number of Particles
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The Mass of a Mole of an Element
 The Atomic mass of an element (expressed in 

grams) is the mass of a mole of the element.

 Molar mass-
◦ term used to refer to the mass of a mole of any 

substance. 
 Example: 
 1 mol of Hg = 200.6 g            
 1mol of C= 12.0g

 1mole = atomic mass of an element or compound
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Mass of a mole of a Compound
 To calculate the molar mass of a compound-
◦ find the number of grams of each element in one 

mole of the compound,
◦ add the masses of the elements in the compound. 

 Example
 Molar mass of H2O:
 Atm. Mass H=1g (x2) =  2g
 Atm. Mass     O          = 16g
 Molar mass H2O =  18g

16



17



18



Section 10.2
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Mole to mass relationships
 Use the molar mass of an element or 

compound to convert between the mass of a 
substance and the moles of a substance.

 Moles to mass conversion

21



22



 Mass to moles conversion:
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The Mole–Volume Relationship
 Avogadro’s hypothesis-
◦ states that equal volumes of gases at the same temperature and 

pressure contain equal numbers of particles. 

 Standard temperature and pressure (STP)-
◦ means a temperature of 0○C and,
◦ a pressure of 101.3kPa, or 1 atmosphere (atm) 
 kPa = kilopascal

 At STP, 
◦ 1 mol or 6.02 x 1023 representative particles, of any gas occupies 

a volume of 22.4 Liters

 Molar volume-
◦ the quantity 22.4L of a gas.
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 22.4L applies only at STP

 If we change Temperature or pressure, volume 
will change
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 Calculating Volume at STP
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Calculating Molar Mass from Density
 Mass units
◦ Grams (g)

 Molar mass units
◦ g/mole

 Density units
◦ Mass/volume, usually
 g/L

 Density tell us if a substance will float or sink in 
another substance
◦ Applies to solids, liquids & gases
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 molar mass = density at STP × molar volume 
at STP
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 The Mole Road Map (p. 303)
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Section 10.3
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Percent composition-
 the percent by mass of each element in a 

compound. 
◦ Equal to mass (in g) of an element divided by,
◦ The mass (in g) of the compound x100%

“part”
‘WHOLE’

36



37



38



Percent Composition from the Chemical 
Formula
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Percent Composition as a Conversion factor
 If C3H8 is 
◦ 81.8% C
◦ 18% H

 How many g of C and H would be present in 
an 82g sample of C3H8?
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 Empirical formula-
◦ gives the lowest whole number ratio of the atoms of 

the elements in a compound.  
 Ex: 
 Mg2S2 MgS

 CH4, CO2, H2O
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 Molecular Formula-
◦ simple whole number multiple of its empirical 

formula.  
◦ Not necessarily the lowest
 Ex: C2H2, C6H6, C6H12O6


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 Assignment:
◦ For tomorrow-Read Lab p. 304
◦ Ch. 10 test Friday
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