                                                                                                       Name________________



Period_______________

IT’S BEANIUM!


Nuclear chemists, performing basic research on dirty silverware and plates in Seaford restaurants have discovered what is believed to be element number 115.  The researchers have named this element Beanium, derived from the small vegetables that grow on climbing leguminous plants.  It was this type of food residue that dishwashers could not remove from plates or silverware that led to the research and ultimately the discovery.


Further research into the new element will be conducted in more suitable surroundings, namely laboratories in Seaford High School.  Student excitement regarding the discovery is running at a fever pitch.  Many chemistry students have generously volunteered their time to help with the follow-up experiments involving the new element.


A reliable source was overheard to say that the first experiments will determine how many isotopes of this element exist.  Isotopes are atoms of an element, which behave chemically the same, but have different physical properties.   They are known to have the same number of protons, but a different number of neutrons.  One variable property among isotopes is their atomic mass.  After finding out how many isotopes comprise the element, researchers will look for the atomic mass of each and finally, their weighted average, which will become the atomic mass of Beanium.


One unique property of Beanium should make these experiments particularly easy; Beanium atoms are very large.  Therefore, sorting the isotopes of this element should be accomplished with very little difficulty.  Detailed procedures of the experiments, which will be performed, appear on the following page.  A data sheet format is also provided to aid you in assisting in this research.

Pre-lab Questions:   (Show all work!)

1.  What is the basic atomic difference between isotopes of the same element?

2.  If there are 100 kidney beans, 27 pinto beans and 173 black eye peas in a container, what is the percent composition of the container by type of bean?

3.  If your chemistry grade is broken down so that 70% of it is based on exams, 20% on lab reports and 10% on homework, and your average scores (out of 100 points in each area) are: exams  85, labs  75, homework  96  .  What would your weighted average score be?

Procedure:


Get a container that contains Beanium atoms.  The differences between the isotopes of this element are very distinct.  Each different bean represents an isotope of the element Beanium.

1)  Sort the Beanium atoms into groups, each group representing a different isotope.  Record the total number of atoms (beans) in your sample as well as the number of each in your data table.

2)  Sketch a picture of the isotopes, clearly showing the differences between each.

3)  Atomic masses are actually relative atomic masses, that is, the atomic mass of an atom is found by comparing its mass to a standard mass.  In chemistry and physics, that standard is carbon-12 and is defined as the mass of 12.0000 amu (atomic mass units). In this experiment, however, we will define our own standard; this will be the mass of one milliliter of water at 4oC, or 1.0000g.  Determine the atomic mass of each isotope in the following manner:

a)  Find the total mass of each isotope; record these masses on the data sheet. 

b)  Divide the total mass of each isotope by the number of atoms in that particular sample to find the mass (on the average) of a single atom of the isotope of interest, and hence its atomic mass.

4)  Determine the percent abundance of each isotope in the entire sample by dividing the number of atoms of the isotope by the total number of atoms held in the container.  Repeat for all isotopes; record this information on the data sheet.

5)  Determine the atomic mass for Beanium based on the percent abundances of each isotope and their atomic masses.  This is the method of weighted averages used to determine atomic masses of the elements.

Atomic mass = (% isotope#1  x  Avg. mass of one atom of isotope #1) + (% isotope #2   x  Avg. mass of one atom of isotope #2) + …

DATA TABLE

Total number of beans in container:____________    Container # _____________

	Isotope
	# of beans
	mass of sample

	kidney
	
	

	pinto
	
	

	blackeye
	
	


Calculate atomic masses of each isotope:        (Round to the correct number of sig figs.)

Kidney
pinto

blackeye

Calculate % abundance of each isotope:               (Round to nearest 0.01%)

Kidney
pinto

blackeye

Results:

	Isotope
	Atomic Mass
	% abundance

	Kidney
	
	

	Pinto
	
	

	Blackeye
	
	


Calculate the average atomic mass of Beanium.  Round to the correct number of sig digs!

Average atomic mass of element 115 (Beanium) ___________

Diagrams of Beanium isotopes.

Kidney                                                Pinto                                                     Blackeye

Conclusion-

