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Beanium Isotope Lab
Introduction & Purpose:
What is an isotope? What does it mean to say that the atoms in a sample of an element are isotopes of each other? Ordinary beans are a lot bigger than atoms, but perhaps they can give you one or two clues about isotopes.

We have talked in class about isotopes: atoms of the same element that differ in mass. For example, there are actually three different kinds of hydrogen atoms. Refer to the table below for the different kinds (or isotopes) of two common atoms. 

ISOTOPE
   PROTONS
 ELECTRONS
   NEUTRONS
    SIGNIFICANCE
Protium


1

1

0
    “normal” hydrogen

Deuterium

1

1

1
    “heavy hydrogen”

Tritium


1

1

2
    radioactive hydrogen

Carbon-12

6

6

6
    “normal” carbon

Carbon-14

6

6

8
    carbon-14 dating
This lab exercise is designed to show you isotopes of an element in a simulation form. You will be asked to gather data about the “isotopes” and organize the data. If atoms were as large as beans they could be sorted, counted, and massed. In this experiment we will sort, count, and mass three different kinds of beans and imagine that we are observing three different isotopes of the same element (let’s call it BEANIUM). The three different isotopes are blackium, brownium, and whitium. Finally we will calculate the isotopic mass, the isotopic abundance, and the atomic mass of the bean element. 

Definitions:
· Isotopic mass – the average mass of the atoms of a specific isotope of an element

· Isotopic abundance – what percent of the element’s atoms are a specific isotope

· Atomic mass – the average mass of an element’s atoms

Materials: Plastic cup or ziplock bags of beans (black, brown, & white); electronic balance 

Procedure: 

1. Obtain a plastic cup which contains many atoms (beans) of BEANIUM.

2. Sort the atoms (beans) into a group for each isotope: black, brown, white. Record the total number of atoms and the number of each type of isotope (blackium, brownium, and whitium) in the data table. 

3. Determine the isotopic mass:

a) find the total mass of each of the three isotope groups and record on data table

b) find the average mass of a single atom of each isotope and record on the data table to the nearest 0.001g.

EXAMPLE: I counted 340 white beans. They have a mass of 80 grams. The average mass of one white bean is 80 / 340 = 0.235 grams.

4. Find the isotopic abundance (% of beans) for each isotope by dividing the number of atoms of one isotope by the total number of atoms (black, brown, plus white) and multiplying by 100%. Record on the data table to the nearest 0.1%.

EXAMPLE: There are a total of 500 atoms. 340 are white beans. Therefore, (340 ÷ 500) x 100% = 68.0% are white beans (whitium).

5. Determine the atomic mass for BEANIUM based on the isotopic abundances and the isotopic masses.

FORMULA TO CALCULATE ATOMIC MASS = (blackium %) x (mass of one blackium atom) + (brownium %) x (mass of one brownium atom) + (whitium %) x (mass of one whitium atom)

6. Place all the beans back in the plastic cup or ziplock bag. 

Data:

· Show one sample of each calculation. Remember significant digits for all calculations.

· Complete the data table.

DATA TABLE
Isotope information: Total number of bean element atoms in cup = _____

	ISOTOPE
	# OF BEANS (ATOMS)
	MASS OF BEANS (ATOMS)
	AVERAGE MASS OF 1 BEAN (GRAMS)
	% OF BEANS

	Blackium
	
	
	
	

	Brownium
	
	
	
	

	Whitium
	
	
	
	


Calculations for atomic mass of BEANIUM…(use the data table to complete)


% of blackium  x  avg mass      +    % of brownium  x  avg mass    +    % of whitium  x  avg mass     =      Atomic mass

      “atoms”       of  blackium
          “atoms            of brownium
   “atoms”
       of whitium             of BEANIUM


      x
     g
+

x
g    +

  x
   g    =

   g

Conclusion Focus Questions (Note: Your conclusion should be a paragraph!):

1. Which pieces of your data must be measured and which can be calculated?

2. Was the average mass of the beans a whole number or a decimal? Explain.

3. Did you support your hypothesis? Explain.

4. Explain any differences between the atomic mass of your BEANIUM sample and that of a different lab group. Explain why the difference would be smaller if larger samples were used.

5. What is an isotope?

6. What is the relationship between an element’s isotopes and the element’s atomic mass?

7. Explain how this lab simulates the various isotopes of an element.

8. What are at least two sources of error for this activity. (A source of error is an error that could have affected your results.)
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