Data/Observations

Mass of empty bulb: 143.4353 g +/- 0.0001g
Mass of bulb with air: 143.7329 g +/- 0.0001g

Table 1: Temperature of water bath and weight of the bulb and gas after being in the bath
	Temperature (degrees Celsius) +/- 0.2
	Mass (g) +/- 0.0001

	30.3
	144.2155

	41.8
	144.1201

	50.8
	144.0980



Table 2: Results for the calculations leading to free energy
	Bath () +/- 0.2
	Bath (K) +/- 0.2
	Mgas (g)
+/- 0.0001412
	M (g/mol) 
+/- 0.00188
	
+/- 0.040
	k
+/- 0.012
	ΔG (J/mol) +/- 0.013

	[bookmark: OLE_LINK1]30.3
	303
	0.7802
	66.7
	0.38
	0.68
	971.54

	41.8
	315
	0.6848
	60.8
	0.51
	0.79
	617.54

	50.8
	323
	0.6627
	60.3
	0.53
	0.81
	565.87





Figure 1: Free energy versus temperature graph


Calculations 

Calculation of (and all calculations leading to) Vbulb:
First equation

Where A = 8.07131, B = 1730.63 and C = 233.426 (all constants), T is the temperature of the room = 20.4 ± 0.5 and P is the pressure in mmHg. 


Error 




Convert from mmHg to Pa 


Second equation

Where  and are the molecular weights of water and oxygen, , R is the ideal gas constant, P is the is the measured pressure of water vapour. RH, T and Pamb are the rooms relative humidity, temperature and pressure in the room on the day of the experiment.


Error 





Third equation 



Error 




Calculation of (and all calculations leading to) ΔGθ 
Sample calculation using bath of 30.3 degrees Celsius:
Equation 1:



Error: 


Equation 2:



Error:


Equation 3:



Error:


Equation 4: 



Error:

Equation 5: 



Error: 


Determination of ΔHθexp and ΔSθexp 



Calculation of ΔGθ, ΔHθ, ΔSθ from literature 



% Error

%error ΔG = 192 %
%error ΔH = 99%
%error ΔS = 87%



Discussion 
[bookmark: _GoBack]There were definitely mistakes made in this experiment given the fact that the experimental values varied extremely from the literature values. The value for entropy had an 87% error, enthalpy had a 99% error and free energy had a 192% error. There was very little accuracy or precision in the results of this lab. A major error in this lab is when the bulb was taken out of the water bath it may not had completely dried before it was weighed again, so the water that was still on the bulb could have heavily affected the weight measurements. These weight measurements were the basis of the experiment, so their inaccuracy could easily be the reason for the large deviation of results. The experiment did prove the theory that as the temperature increases the free energy decreases giving the ΔG vs T graph a negative slope. It also showed that by measuring the density of moist air and the mass of a container a sufficient measurement of volume can be attained. Other than that, no theory was definitively proved or clearly displayed due to experimental errors. 
Conclusion
In summation the volume of the bulb was not a great value at 290 mL when the expected value should have been around 250 mL. The values for free energy, entropy and enthalpy were even worse with a lowest percent error of 87% between the three of them. 
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