Moles, Molecules, and Grams Handout

In class, we learned how to convert between moles, molecules, and grams. The big question that most people have is “Why do we need to learn this?”

Measuring the mass of various objects is easy – all you have to do is place the object on a balance and read the display.  Unfortunately, in chemistry, we’re not usually concerned with the mass of things, but with the numbers of atoms or molecules present.  Mass doesn’t directly tell you either of these – instead, you have to convert to moles of molecules, both of which are measurements of how many particles are present.

To make these conversions, use the chart below:

Grams   (    Molar mass    (   Moles   (    6.02 x 1023    (   Molecules

Think of this chart as a road map, where “Grams”, “Moles”, and “Molecules” are city names.  Think of “Molar Mass” and “6.02 x 1023” as the names of highways between the cities.

Let’s say we want to convert from moles to grams.  Using the chart, we can see that if we want to go from “Moles” to “Grams”, we need to take the road labeled “Molar Mass”. This tells you that the conversion factor you use to go from moles to grams is the molar mass of the compound you’re working with.

You’d do a similar calculation going the other direction, or going from moles to molecules.  If you do a two step calculation, such as “Molecules” to “Grams”, you’d need two conversion factors, one for each step.  After all, if you’re traveling to a faraway city, you may need to travel halfway on one road before switching to another.

The most important thing you can do to make sure you solve these problems correctly is to work slowly and carefully.  Do not plug numbers in at random, because you’ll get them wrong!  Use common sense and the chart above, and you’ll never get lost in your unit conversions!
Moles, Molecules, and Grams Lab

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, then finding out how many moles and molecules of each one are present.

Prelab:

If you weighed 25 grams of sodium hydroxide in this lab, how many moles of sodium hydroxide would you have? How many molecules?

Task:

In this lab, your job will be to weigh five substances and determine the number of moles and molecules present in each sample. You may find the following information handy during this lab:
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Procedure:

Weigh each compound and calculate the number of moles and the number molecules in each.  Record all data in a data table.  Show all of your calculations with units.

