Name: Chemistry Y S S

Moles & Gram Formula Mass

The SI (systeme international) unit for “amount of a substance” is the mole. A mole is equal to 6.022 x 10, Thus, a mole of pennies
would be 6.022 x 10% pennies. This number is very large and difficult to comprehend. A mole of soda cans would cover the surface of
the earth to a depth of over 200 miles; a mole of unpopped popcorn kernels spread across the United States would be cover it to a depth of
over 9 miles; if you counted atoms at a rate of 10 million per second, it would take about 2 billion years to count the atoms in one mole.

Chemicals are made up of molecules, ions and atoms. Since experimentally there are far too many of these representatiyarticles

(atoms, ions & molecules) to count individually, and they are too small, chemists count moles instead.

Although 6.022 x 10% is often called Avogadro’s number, Amadeo Avogadro (1776-1856) never e é'i '
determined his number. Avogadro’s Law, postulated in 1811, was based on the work of Joseph Louis |

Gay-Lussac (whose work we will study later this year). Avogadro’s Law states that, so long as = 8 g

temperature and pressure are equal, an equal volume of any gas will contain the same
number of molecules. Avogadro's Law was ignored until 1858, when Stanislao Cannizaro proved
it experimentally by using it to determine accurate atomic weights.

Avogadro's number can be determined experimentally by observing the actual mass (usually vie
the momentum) of a "single" atom or molecule, then comparing that to the mass of one grag

with the unit g/mol (grams per mole).

Calculating a substance's gram formula mass:

Calculate the gram formula mass of ammonium phosphate.
Description of Action
1. Write the formula for the compound.

Action

there is a number outside the parenthesis, multiply ubs H:12
2 it P:1

04
. N:3x14.0=42.0
H:12x 1.0=12.0

P:1x31.0=31.0 (31.0 is rounded from 30.97)
0:4 x16.0 = 64.0 (16.0 is rounded from 15.99)
. 42.0+12.0 + 31.0 + 64.0 = 149.0 g/mol.

Action

Answer= 213.0 g/mol




Homework: Write the formula for each of the following compounds and then calculate its gram formula mass:
1. ammonium sulfide Answer = 68.1 g/mol 2. ferric oxide Answer = 159.6 g/mol

3. mercury(ll) phosphate Answer = 791.8 g/mol 4. manganese(lll) silicate Answer = 338.1 g/

5. plumbic perchlorate  Answer = 604.8 g/mol 6. copper(l) iodide

7. tin(1V) nitride Answer =412.1 g/mol nswer = 178.9 g/mol

9. barium hydroxide Answer = 171.3 g/mol Answer =418.1 g/mol

11. ammonium carbonate 12. iron(Il) bromide Answer = 215.6 g/mol

13.

14,

15. What is y the term representative particles?

16. What is another name for 6.022 x 10%?

17. Define gram formula mass.

18. What unit is used when measuring gram formula mass?

19. When calculating gram formula mass, atomic weight should be measured to the place.




