Rice Mole

Objective:  To gain some appreciation for what a chemical mole is, and learn to apply conversion factors to a new situation.

Materials:  beaker, rice grains, timing device, electronic balance

Method and Observations:

•You and your lab partner must determine how long it takes to count 1,000 grains of rice.  Your lab group MUST count 1,000!!!!  

Find:

•The total number of seconds it would take one person to count 1,000 grains.

•The total mass of 1,000 grains.

•The volume of 1,000 grains. (Remember, your graduated cylinder measures in ml = cm3!!)

Analysis and Results:  (SHOW ALL YOUR WORK!!!!)

1.
a. Calculate the mass of one grain.


b. Calculate the mass of a dozen (12) rice grains.

c. Calculate the mass of a mole (6.02 x 1023) of rice grains - do this the same way as a dozen, because a mole is simply a number!!

2.
a. Calculate the time it takes to count one grain (in seconds).


b. Calculate the time it takes to count one dozen grains (in seconds).

c. Calculate the time it takes to count a mole of rice grains (first do it in seconds, then calculate it in years.  This is a 5 step problem!!).

3.
a. Calculate the volume of one grain (in cm3 units).


b. Calculate the volume of one dozen grains (in cm3 units).

c. Calculate the volume of a mole of rice grains (in cm3 units - then convert that to m3 units **CAREFUL HERE!  This is a 5 step problem !).

4.
This is the cool part!!!  You are going the calculate how high a mole of grains would cover the earth.  You need to do several steps however.

A.
Calculate the surface area of the earth (Surface Area = 4•(•r2,



r = radius of the earth = 6.38 x 106 m)

B.
Take the volume, V, of rice grains (in m3) and divide it by the 

surface area of the earth (V ÷ S.A.) to get the height of rice if it were evenly spread about the earth. (What are your units?)

Conclusion:

•Discuss what you learned about the mole and why chemists use this value.  The following information may help you explain the use of this value in chemistry.
•a meter is roughly equal to a yard

•a mole of copper atoms = 63.54 g

•a mole of gold atoms = 196.97 g

•a mole of water molecules = 18.0 g

•a mole of oxygen molecules = 32.0 g

