
Moles to mass or mass to moles conversions

1c) Calculate the mass in grams of 1.68 moles of N atoms.

Molar mass of N = 14.01 grams/mole

1d) Calculate the number of moles of sulfur (S) atoms in 27.50 grams of sulfur.

Molar mass of S = 32.066 grams/mole

Moles of 
substance A

Mass of 
substance A

molar 
mass of A

1𝑎𝑎) 𝐶𝐶𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝐶𝐶𝐶𝐶 𝐶𝐶𝑡𝐶𝐶 𝑚𝑚𝑎𝑎𝑚𝑚𝑚𝑚 𝑖𝑖𝑖𝑖 𝑔𝑔𝑔𝑔𝑎𝑎𝑚𝑚𝑚𝑚 𝑜𝑜𝑜𝑜 1.50 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑜𝑜𝑜𝑜 𝐶𝐶𝐻𝐻4 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑚𝑚.

Molar mass of  𝐶𝐶𝐻𝐻4 is 16.05 grams/mol.  

1.50 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑥𝑥
16.05 𝑔𝑔𝑔𝑔𝑎𝑎𝑚𝑚𝑚𝑚

𝑚𝑚𝑜𝑜𝐶𝐶
= 24.1 𝑔𝑔 𝐶𝐶𝐻𝐻4

1𝑏𝑏) 𝐶𝐶𝑎𝑎𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑎𝑎𝐶𝐶𝐶𝐶 𝐶𝐶𝑡𝐶𝐶 𝑚𝑚𝑎𝑎𝑚𝑚𝑚𝑚 𝑖𝑖𝑖𝑖 𝑔𝑔𝑔𝑔𝑎𝑎𝑚𝑚𝑚𝑚 𝑜𝑜𝑜𝑜 1.68 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑜𝑜𝑜𝑜 𝑁𝑁2 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑚𝑚.

𝑀𝑀𝑜𝑜𝐶𝐶𝑎𝑎𝑔𝑔 𝑚𝑚𝑎𝑎𝑚𝑚𝑚𝑚 𝑜𝑜𝑜𝑜 𝑁𝑁2 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑚𝑚 = 28.02
𝑔𝑔𝑔𝑔𝑎𝑎𝑚𝑚𝑚𝑚
𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶

.

1.68 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑥𝑥
28.02 𝑔𝑔𝑔𝑔𝑎𝑎𝑚𝑚𝑚𝑚

𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶
= 47.1 𝑔𝑔 𝑁𝑁2

27.50 𝑔𝑔 𝑥𝑥
1 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶

32.066 𝑔𝑔
= 0.8576 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑜𝑜𝑜𝑜 𝑆𝑆



# of particles to moles and moles to # of particles conversions

2a) How many water molecules are there in 1.75 moles of H₂O?

2b) How many moles of sulfur atoms are there in 9.71 x 1021 atoms of sulfur?

# of particles 
(atoms, ions or 
molecules) of A

moles of 
substance A

Avogadro's # = 𝑁𝑁𝐴𝐴 =
6.022 𝑥𝑥 1023 𝑝𝑝𝑎𝑎𝑔𝑔𝐶𝐶𝑖𝑖𝐶𝐶𝐶𝐶𝐶𝐶𝑚𝑚/𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶

6.022 𝑥𝑥 1023 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑚𝑚 = 1 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶

1.75 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑥𝑥
6.022 𝑥𝑥 1023 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑚𝑚

1 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶
= 1.05𝑥𝑥 1024 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑚𝑚

9.71 𝑥𝑥 1021 𝑎𝑎𝐶𝐶𝑜𝑜𝑚𝑚𝑚𝑚 𝑥𝑥
1 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶

6.022 𝑥𝑥 1023 𝑎𝑎𝐶𝐶𝑜𝑜𝑚𝑚𝑚𝑚
= 0.0161 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶



Conversion from # of particles to mass and mass to # of particles

3a) What is the mass of 5.02 x 1027 molecules of water?

3b) How many atoms are there in 16.0 grams of copper?

# of particles 
(atoms, ions or 
molecules) of A

moles of 
substance A

mass of 
substance A

1 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶 𝑜𝑜𝑜𝑜 𝐻𝐻2𝑂𝑂 = 18.02 𝑔𝑔𝑔𝑔𝑎𝑎𝑚𝑚𝑚𝑚

5.02 𝑥𝑥 1027 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝐶𝑚𝑚 𝑥𝑥 1𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚
6.022 𝑥𝑥 1023 𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

𝑥𝑥 18.02 𝑔𝑔𝑔𝑔𝑔𝑔𝑚𝑚𝑚𝑚
1𝑚𝑚𝑚𝑚𝑚𝑚𝑚𝑚

= 1.50 x 105 𝑔𝑔𝑔𝑔𝑎𝑎𝑚𝑚𝑚𝑚

16.0 𝑔𝑔𝑔𝑔𝑎𝑎𝑚𝑚𝑚𝑚 𝑥𝑥
1 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶

63.55 𝑔𝑔𝑔𝑔𝑎𝑎𝑚𝑚𝑚𝑚
𝑥𝑥

6.022 𝑥𝑥 1023 𝑎𝑎𝐶𝐶𝑜𝑜𝑚𝑚𝑚𝑚
1 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶 𝐶𝐶𝐶𝐶

= 1.52 𝑥𝑥 1023 𝑎𝑎𝐶𝐶𝑜𝑜𝑚𝑚𝑚𝑚 𝐶𝐶𝐶𝐶



Relationship between moles of one species to another in a formula

4a) How many moles of nitrogen atoms are there in 2.35 moles of N2O4?

4b) If we have 3.76 moles of O in N2O4, how many moles of N atoms are there?

moles of A moles of B

subscripts

2.35 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑁𝑁2𝑂𝑂4 𝑥𝑥
2 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑁𝑁

1 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶 𝑁𝑁2𝑂𝑂4
= 4.70 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑁𝑁

3.76 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑂𝑂 𝑥𝑥
2 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑁𝑁
4 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑂𝑂

= 1.88 𝑚𝑚𝑜𝑜𝐶𝐶𝐶𝐶𝑚𝑚 𝑁𝑁
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