FOILED AGAIN!!!!

(How big is an aluminum atom?)
Purpose:

In this activity, you will discover that a few simple measurements can lead you to information about individual atoms.
FYI

Avogadro’s number:  6.022 x 1023
Density = mass/volume

Molar Mass of Aluminum 26.98 g/mol

Volume of a box = length x width x height

Volume of a sphere = (4/3)πr3 

Hint:  cut a square of aluminum foil

Safety

Although the materials in this activity are considered nonhazardous, normal safety precautions should be followed.

Materials Provided

aluminum foil

100 ml graduated cylinder

centigram (0.01) balance

ruler

aluminum cylinder or shot

What you need to find:
1) Density of aluminum

2) Volume of aluminum foil sample

3) Thickness of aluminum foil in:

a. Centimeters

b. Inches

4) Volume of a single aluminum atom

5) Radius of an aluminum atom

6) How many atoms thick is aluminum foil
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Name___________________











Per.________

Procedure:  Write what you did in this activity to solve each problem.  Include any measurements taken and calculations done.

DATA SUMMARY:

Density of Aluminum________________(g/ml)

Volume of aluminum foil_____________ml or cm3
Thickness of aluminum foil
___________cm
____________in

Volume of a single aluminum atom__________cm3

Radius of aluminum atom______________m

Thickness of aluminum foil_______________atoms

FOILED AGAIN!!!  TEACHER NOTES

Supplies needed for a class of 24 working in groups of 2:

3-6 centigram balances distributed throughout the lab

12 graduated cylinders, 100ml

12 rulers

6-12 aluminum samples, like cylinders, which can fit in the graduated cylinders

TEACHING TIPS

1.  To make the activity go a little quicker, have the aluminum foil sheets pre-cut.  The sheets can be different sizes so that groups think that they cannot copy each other, even though they should get the same results (except for volume of aluminum foil sample).

2. If you are really limited on time, you can supply the density of aluminum for the students instead of having them calculate it during the activity.

3. Students may struggle with seeing the connections with what is given in the activity to what they are required to answer.  When students ask questions, referring to the units that the answers have can help them make the connection to their measurements and the desired quantities.

4. Honors level students can be left to work on this activity themselves, but a standard level class may require more guidance.  A large class discussion after all the data has been collected on the formulas for volume and density, as well as a reinforcement of dimensional analysis may be necessary.

5. The calculations will take time to complete, and depending on the level of your students, they will need some guidance to the desired quantities.

6. Using water displacement can be a significant source of error, depending on the precision of the graduated cylinders used.  To eliminate that error, the students may use the accepted density of aluminum as a starting point for this activity.

7. Other sources of error that can be discussed are the precision of the instruments used, assuming the aluminum atom is a sphere, and the packing of the aluminum atoms.
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**SAMPLE**

Name___________________











Per.________

Procedure:  Write what you did in this activity to solve each problem.  Include any measurements taken and calculations done.

Mass Aluminum foil sample:  0.27g

Dimensions of aluminum foil sample: 52.5 mm x 127.0 mm

Mass aluminum standard: 18.35 g

Volume aluminum standard by water displacement:  6.0 ml

Density of aluminum:  3.1 g/ml or 3.1 g/cm3
Volume of aluminum foil:  
[image: image6..pict]
Thickness (height) of aluminum foil:  l x w x h = V
    (5.25cm)(12.70cm)(h) = 0.087cm3








h = 0.0013cm
Conversion to inches:  
[image: image2.wmf]
Moles and atoms of aluminum in foil (molar mass Al = 26.98 g/mol):  
[image: image3.wmf]
Volume of aluminum atom:  
[image: image4.wmf]
Radius of aluminum atom:  (If atom is assumed to be a sphere):  (4/3)(r3 =1.4 x 10-23cm3








r=1.5 x 10-8 cm or 150 pm

Thickness of aluminum foil in atoms (assuming the atoms are stacked directly on top of each other): 2(radius)(# of atoms) = 0.0013 cm







# of atoms = 43000 atoms

DATA SUMMARY:

Density of Aluminum_____3.1 ___________(g/ml)

Volume of aluminum foil____0.087_________ml or cm3
Thickness of aluminum foil
___0.0013________cm
___5.1x10-4_________in

Volume of a single aluminum atom__1.4 x 10-23________cm3

Radius of aluminum atom____1.5 x 10-8__________cm

Thickness of aluminum foil_____43000__________atoms

_1154160597.unknown

_1154160846.unknown

_1154161191.unknown

_1154160253.unknown

