Procedure
The purpose of this experiment was to find an experimental value for Avogadro’s number. To do this, we formed a monolayer of stearic acid whose value we also calibrated, on top of a dish of water.
Data Tables
Table 1.  Calibration of the Drop Counter
	Data
	Trial 1
	Trial 2

	Initial volume of cyclohexane in the graduated cylinder (mL) 

	5mL
	6mL

	Final volume of cyclohexane in the graduated cylinder (mL)

	6mL
	7mL

	Volume of cyclohexane added (mL)

	1mL
	1mL

	Number of drops of cyclohexane added 

	63 drops
	64 drops

	Volume/drop cyclohexane (mL/drop)


	0.01587302mL per drop
	0.015625 per drop


Observations:
· Frayed dropper opening affected drop size

· Drops disappeared after about 35 seconds

· “Plus one” drop took about 1 min 30 seconds to disappear

· Slight difference in the drop sizes

Table 2.
Calculation of the Length of the Stearic Acid Molecule

	Data
	Trial 1
	Trial 2

	Diameter of the water surface in the dish (cm)

	14cm
	14.6cm

	Number of drops required to make a monolayer 

 
	10-1=9 drops
	16-1=15 drops

	Concentration of stearic acid from bottle (g/mL)


	1.36x10^-4
	1.36x10^-4

	Density of stearic acid (g/mL)

	0.847
	0.847

	Volume of solution required to form a monolayer (mL)


	0.141mL
	0.236mL

	Mass of stearic acid in that volume (g)


	1.92x10^-5g
	3.79x10^-5g

	Volume of stearic acid, V (mL)
	2.27x10^-5mL
	3.79x10^-5mL

	Area of the monolayer, A

(cm2)


	154cm2
	167cm2

	Thickness of the monolayer, t (cm)


	1.47x10^-7
	2.27x10^-7


Table 3.
Calculation of the Volume of a Carbon Atom and Avogadro’s Number
	Data
	Trial 1
	Trial 2

	A.  Volume of a Carbon Atom Based Upon a Linear Array

	Diameter of a carbon atom assuming the 20 balls are joined in a straight line (cm)


	7.37x10^-9cm
	1.13x10^-8cm

	Volume of a carbon atom using this diameter (cm3)


	2.01x10^-25mL
	7.55x10^-25

	B.  Volume of a Carbon Atom Based Upon the Actual Bond Angle

	Value of e from Figure in Step 10 of calculations in Lab 1 (cm)


	7.37x10^-9cm
	1.13x10^-8cm

	Diameter of a carbon atom using the value of e (cm)


	9.00x10^-9cm
	1.38x10^-8cm

	Volume of a carbon atom using this diameter (cm3)


	3.82x10^-25cm3
	1.37x10^-24cm3

	

	Volume per mol of carbon atoms (cm3/mol)


	3.42
	3.42

	Avogadro’s Number from A.
(mol-1)
	1.70x10^25
	4.52x10^24

	Percent Error


	2724%
	652%

	Avogadro’s Number from B.

(mol-1)

	8.95x10^24
	2.48x10^24

	Percent Error


	1387%
	313%


Sample Calculation: Any One Trial ONLY
Trial 1 was used
1. Volume of cyclohexane added:

(change in volume)/(number of drops)
(1mL)/(63 drops)

0.01587302mL per drop
2. Volume per drop of cyclohexane:

((trial 1)+(trial 2))/2
(0.01587302+0.015625)
(0.01575mL/drop)
3. Volume of solution required to form a monolayer:

=(# of drops required for monolayer)x (average volume/drop)
=(9 drops)x(0.01575ml/drop)

=(0.1412mL)
4. Mass of stearic acid in that volume:

(Volume required to form monolayer)x(concentration of stearic acid)
(0.1412)x(1.36x10^-4)
=1.92x10^-5
5. Volume of stearic acid:

(Mass of stearic acid)/ (density of stearic acid)
(1.92x10^-5)/(0.847)
=2.27x10^-5
6. Area of the monolayer:

(π)(diameter of water surface/2)^2
(Π)(14/2)^2
=154cm2
7. Thickness of the monolayer:

(volume of stearic acid)/(area)
(2.27x10^-5)/154
1.47x10^-7
8. Diameter of the carbon atom from A. :
(thickness of monolayer)/ (# of carbon balls)

(1.47x10^-7)/ (20)
7.37x10^-9cm
9.
Volume of the carbon atom from A.  :
(Π)(3/4)(diameter of C/2)^3
=2.01x10^-25
10.
Avogadro’s number from A. :
(Volume/mol)/(volume/atom)
(3.42)/( 2.01x10^-25)
1.70x10^25
11.
Percent Error:

((experimental-theoretical)/theoretical) x100
((1.70x10^25- 6.02x10^23)-6.02x10^23)x 100
=2724% error
12.
Value of e from B. :

(Length of molecule)/(# of carbon balls)
(1.47x10^-7)/(20)
7.37x10^-9
13.
Diameter of the carbon atom from the value of e from B. :

(e/sin55)
(7.37x10^-9/ sin55)
=(9.00x10^-9)
14.
Volume of the carbon atom from B. :

(4/3)(π) (diameter/2)^3
=3.82x10^25
15.
Avogadro’s number from B.  :
(volume/mol)/(volume/atom)
(3.42)/(3.82x10^-25)
8.95x10^24
16.
Percent Error:
((experimental-theoretical)/theoretical) x100

((8.95x10^24-6.02x10^23)-6.02x10^23)x 100

=1387% error

Discussion: (within space provided)

The error found in our experiment was an extremely large. However this is to be expected. This lab deals with the measurement of huge amounts of atoms, the extremely small building blocks of our universe, all of which depend on uniformity from the monolayer we form on the surface of water. Even the smallest speck of dust, or even grease on one of our fingers could affect the results of our experiment, as these particles would affect the extremely delicate monolayer, disrupting our calculations. This error is then compounded due to the fact that to find the volume of the carbon atom, we must cube our results, which cubes the errors that we have collected as well. Therefore, despite being much larger than any error I have calculated in the past, these results are reasonable given the procedure of this lab.
Sources of error in this lab are the quality of the pipette used, the measurement error on the ruler, and unknown particles on water surface. The quality of the pipette affected this lab because as we made the cut to the end of the pipette with a pair of laboratory scissors, the opening of the pipette was frayed. This meant that the size of the droplets would change depending on how the pipette was oriented affecting the amount of drops needed to create the monolayer. This caused the experimental value found for Avogadro’s constant to increase as the drops with increased size caused by the frayed pipette would increase the average volume of the drops. The ruler used to measure the diameter of the petri dish has a degree of uncertainty as we are incapable of measuring the spaces between the marked increments on the ruler leading to a possible error of 0.5mm to each side. As the uncertainty could lead to a larger or smaller value for the diameter of the dish (+ or - 05mm) this could have increased or decreased the final value of Avogadro’s constant found. Despite taking precautions to minimize the amount of particles and unknown substances on the surface of our water in the petri dish by washing and checking our plate several times, particles could have still found their way onto the plate taking up space that was supposed to be filled by the monolayer we were attempting to form. This would result in the number of drops required to form the monolayer to be less, resulting in us finding a larger number as Avogadro’s constant to account for the lesser number of drops filling a larger space as we had no way to account for the size of the particles. 
Conclusion:  (no more than two lines)
In conclusion, Avogadro’s constant was found to be 1.70x10^25 (2724% error) using the linear array of carbon atoms and 8.95x10^24 (1387% error) using the actual bond angle array.
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