Mole Guide: Mole Concept and Mole Conversions

Mole to gram conversion

Determine the number of grams in 4 moles of H2O

Formula mass H2O = (2 x 1.0) + (1 x 16) = 18

1 mole H2O = formula mass H2O = 18 grams H2O

4 moles H2O x 18 grams / 1 mole = 72 grams H2O

Gram to Mole conversion

Determine the number of moles in 88 grams of CO2
Formula Mass CO2 = (1 x 12) + (2 x 16) = 44

1 mole of CO2 = formula mass CO2 = 44 grams CO2
88 grams CO2 x 1 mole CO2/ 44 grams CO2= 2 moles CO2
Mole to molecule conversion

Determine the number of molecules of H2O in 3 moles H2O

1 mole H2O = 6.023 X 1023 molecules H2O

3 moles H2O x 6.023 X 1023 molecules H2O / 1 mole H2O = 18.069 X 1023 molecules H2O = 1.8069 X 1024 molecules H2O

Mole to Atoms Conversion

How many atoms are present in 17.0 mol of water?

In order to convert mols of a substance to atoms one must first convert mols to molecules

step 1. mols ----> molecules

The relationship between mols and molecules is:

1 mol of any substance = 6.023 X 1023 molecules of that substance.

17.0 moles H2O X 6.023 X 1023 / 1 mole H2O = 102.4 X 1023 = 1.02 X 1025 molecules H2O

step 2. molecules of substance ----> total atoms

That would depend upon the formula of the substance which in this case is H2O

The subscripts that appear right after the symbol representing an element can be interpreted as atoms of that element in one molecule of the substance.

According to the formula for H2O:

1 molecule H2O = 2 atoms H + 1 atom O = 3 atoms total

So once you have determined the number of molecules of H2O from step 1 you then can use the above relationship between molecules and total atoms to determine the total atoms in the number of molecules determined in step 1

1.02 X 1023 molecules H2O X 3 atoms / 1 molecule H2O = 3.06 X 1023 atoms total

Here is a problem for you to try out:

Given 5 moles of Sulfuric Acid having a formula of H2SO4 answer the following questions:

   1. How many grams of Sulfuric Acid would this be?

   2. How many molecules of Sulfuric Acid would that be?

   3. How many Hydrogen atoms would be in this amount of Sulfuric Acid?

   4. How many Oxygen atoms would there be in this much Sulfuric Acid?

Solution to the Problem

Given 5 moles of Sulfuric Acid having a formula of H2SO4 answer the following questions:

   1. How many grams of Sulfuric Acid would this be?

      Formula Mass H2SO4 = 2(1.0)+ 1(32)+ 4(16) = 98

      1 mole H2SO4 = Formula Mass H2SO4 in grams = 98 grams H2SO4
      5 moles H2SO4 X 98 grams / 1 mole = 490 grams

   2. How many molecules of Sulfuric Acid would that be?

      1 mole H2SO4 = 6.023 X 1023 molecules H2SO4
      5 moles H2SO4 X 6.023 X 1023 molecules / 1 mole = 30.1 X 1023 = 3.01 X 1024 molecules H2SO4
   3. How many Hydrogen atoms would be in this amount of Sulfuric Acid?

H2SO4 there is:

      2 atoms H = 1 molecule H2SO4
      3.01 X 1024 molecules H2SO4 X 2 atoms H / 1 molecule H2SO4 = 6.02 X 1024 atoms H

   4. How many Oxygen atoms would there be in this much Sulfuric Acid?

      In H2SO4 there is:

      4 atoms O = 1 molecule H2SO4
      3.01 X 1024 molecules H2SO4 X 4 atoms O / 1 molecule H2SO4 = 12.04 X 1024 = 1.204 X 1025 atoms O

