Moles, Molecules, and Grams Lab

Directions:  This handout is a class copy.  In your lab book, you will answer the prelab questions  and post lab questions (Show your work!).  You will make a data table according to the directions in “Data Table”.   You will do the calculations for moles and molecules in the “Calculations” section.

As we’ve discussed in class, it’s easy to make conversions between moles, molecules, and grams. For example, if we want to go from moles to grams, we use the molar mass to make this conversion. If we want to go from moles to molecules, we use Avogadro’s number, or 6.02 x 1023. Finally, if we want to go from grams to molecules, we use a two step process where we first convert from grams to moles, then from moles to molecules.  In this lab, we will be weighing samples of five different substances, and then finding out how many moles and molecules or formula units of each one are present.

Prelab:

Explain the difference between the term  molecule and the term  formula unit. What kind of bonding holds the atoms together  in a molecule?  What kind of bonding holds the atoms together in a formula unit?

If you weighed 25 grams of sodium hydroxide in this lab, how many moles of sodium hydroxide would you have?   How many formula units is this? ( Remember , the number of particles in 1 mole is 6.02 x 1023) 

Lab:
In this lab, your job will be to weigh five grams of each substance and determine the number of moles and molecules or formula units present in each sample. You may find the following information handy during this lab:

Substance Chemical Name Formula
	Cream of Tartar
	Potassium bitartrate
	KC4H5O6

	Salt
	Sodium Chloride
	NaCl

	Baking Soda
	Sodium Bicarbonate
	NaHCO3

	Water
	Water
	H2O

	Sugar
	Sucrose
	C12H22011



Data Table:
Make a data table that contains the name and formula of each substance, the molar mass of each substance, and the mass in grams of each substance. It is important that your data table is complete, as you will need this information to find the number of moles and molecules of each substance in the next section.









Calculations: Using your data, find the following values ,  SHOW your calculation and Box your answer.

Number of moles of cream of tartar:

Number of molecules of cream of tartar: 

Number of moles of salt: 

Number of formula units  of salt: 

Number of moles of baking soda: 

Number of formula units  of baking soda: 

Number of moles of water: 

Number of molecules of water: 

Number of moles of sugar: 

Number of molecules of sugar: 



Post Lab Questions:


1) Compare the five samples,  which substance takes up the most space?
What  term do we use to describe the amount of space taken up by a substance?
What  term do we use to describe the mass per unit of volume?

2)  Which of the substances had the largest number of  particles?  Explain.
Which of the substances had the smallest number of particles ? Explain.

3) Water has a molecular formula of H2O If I have 50 grams of water, how many moles of water do I have? How many molecules?

4) Natural gas has a formula of CH4. If I have 50 grams of natural gas, how many moles of natural gas do I have? How many molecules?

5) I had the same weight of water and natural gas in problems 3 and 4. Why didn’t the answers come out the same? Explain.


