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Experiment 2.
Determination of Avogadro’s Number
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Data Tables
Table 1.  Calibration of the Drop Counter

	Data
	Trial 1
	Trial 2

	Initial volume of cyclohexane in the graduated cylinder (mL) 

	
	

	Final volume of cyclohexane in the graduated cylinder (mL)

	
	

	Volume of cyclohexane added (mL)

	
	

	Number of drops of cyclohexane added 

	
	

	Volume/drop cyclohexane (mL/drop)


	
	


Observations:

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)

	
	

	Number of drops required to make a monolayer 

 
	
	

	Concentration of stearic acid from bottle (g/mL)


	
	

	Density of stearic acid (g/mL)


	0.847
	0.847

	Volume of solution required to form a monolayer (mL)


	
	

	Mass of stearic acid in that volume (g)


	
	

	Volume of stearic acid, V (mL)
	
	

	Area of the monolayer, A

(cm2)


	
	

	Thickness of the monolayer, t (cm)


	
	


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)


	
	

	Volume of a carbon atom using this diameter (cm3)


	
	

	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)


	
	

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


	
	

	Volume of a carbon atom using this diameter (cm3)


	
	

	

	Volume per mol of carbon atoms (cm3/mol)


	3.42
	3.42

	Avogadro’s Number from A.

(mol-1)
	
	

	Percent Error


	
	

	Avogadro’s Number from B.

(mol-1)

	
	

	Percent Error


	
	


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

2. Volume per drop of cyclohexane:

3. Volume of solution required to form a monolayer:

4. Mass of stearic acid in that volume:

5. Volume of stearic acid:

6. Area of the monolayer:

7. Thickness of the monolayer:

8. Diameter of the carbon ato m from A. :

9.
Volume of the carbon atom from A.  :

10.
Avogadro’s number from A. :

11.
Percent Error:

12.
Value of e from B. :

13.
Diameter of the carbon atom from the value of e from B. :

14.
Volume of the carbon atom from B. :

15.
Avogadro’s number from B.  :
16.
Percent Error:
Discussion: (within space provided)

The Avogardo’s constant we calculated in this lab was using two different values. In the first, we used the volume of a carbon atom based on linear array and in the second we used the volume of a carbon atom using the actual bond angle. The percent error found using these different values were 530% and 295% respectively. These large percent errors are indeed reasonable for this lab because of the different errors that occurred within the experimental part of the lab itself. 

Human error is one of the main reasons why the percent error was so large. When we performed the action of dropping the stearic acid from the dropper into the petri-dish, the size of the drops were not accurate each time. This can be noticed because through the different trials we did, a different number of drops was obtained each time. This can be due to the angle at which the experimenter was holding the dropper, what pressure they were using to squeeze the drops out, if air bubbles were present in the drops etc. This error can effect our result in either increasing or decreasing the number calculated for Avogardo’s constant as the size of the drops can get either bigger or smaller.

Another error that could have affected our results includes the tools which we used to perform this experiment. One of the challenges we faced when doing the experiment was getting the stearic acid to dissolve to form the monolayer on top of the distilled water.In some trials it only took two drops until the acid would not dissolve in the water anymore. This is due to the fact that the petri-dish was not steralized properly causing a contamination in the distilled water resulting in it to not allow for the stearic acid drops to dissolve. This affects our lab results because the number of drops of stearic acid used to form a monolayer is not very accurate. This value was later on used to help calculate our constant. Also when we analyze our results we can see that the trial with more drops of acid had a smaller percent error compared to the trial with the smaller amount of drops. Thus we can see that this would affect the value we calculate for our constant by either increasing or decreasing it depending on the number of drops.


Calculation error is also one that could have played a role in the inaccuracy of the number of the constant we calculated. When using the calculator to find values needed to calculate our constant, rounding was a factor that could have caused errors in the value of the constant we found. The difference in these values make a huge difference in the calculations because of the fact that some values we were working with were very small. 

Conclusion:  (no more than two lines)

The Avogardo’s constant calculated using the volume of a carbon atom based upon linear array was 3.79 x 1024 and the constant calculated using the volume of a carbon atom based upon actual bond angle was 2.38 x 1024.
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