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Experiment 1: Infrared Spectroscopy of Greenhouse Gases

Data

Table 1: Pressure and peak height of increasing concentrations of methane at wavelengths 3016 cm-1 and 1304-1.
	Trial
	Initial Pressure (mmHG) ± 0.35
	Final Pressure (mmHG) ± 0.35
	Pressure of CH4 (mmHG) ± 0.5
	IR Peak Height at 3016 cm-1
	IR Peak Height
at 1304 cm-1

	1
	-746.8
	-662.3
	84.5
	0.723502598
	0.497194889

	2
	-746.4
	-624.1
	122.3
	0.959405007
	0.677021868

	3
	-745.9
	-581.4
	164.5
	1.25322756
	0.885669475
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      Figure 1: Absorbance of methane at wavelength 3016cm-1 with increasing 
     concentrations.
[image: ]
       Figure 2: Absorbance of methane at wavelength 1304 cm-1 with increasing   
       concentrations.  

Calculations 

Relative Error:




Beer’s Law Calculation at 3016 cm-1= 2456.8 L mol-1m-1 ± 77.0









Beer’s Law Calculation at 1304 cm-1= 1800.4 L mol-1m-1 ± 20.4










Discussion

	The spectra for methane consists of two main speaks at increasing concentrations. First peak corresponds to the wavelength at 3016 cm-1 and the second at 1304 cm-1. Each peak height increased as the concentration of methane increased as well, displaying a linear relationship as shown in figure 1 and 2. The absorption region for methane differs from carbon dioxide and water vapour because they do not absorb in the same region. The absorption peak height for water vapour is much lower compared to the other gases which indicates that the global warming potential for this gas is much lower than methane and carbon dioxide.  The most significant peak for carbon dioxide is at 2360 cm-1 since it’s range of absorption is much more limited than methane. 

Due to methane’s chemical arrangement, this enables the compound to absorb infrared light at longer wavelengths and in greater amounts. This is significant in understanding the global warming potential among the most prominent gases found in the atmosphere. The global warming potential for methane is much higher than the other gases. 

	It is important to note that the methane measured in the experiment does not reflect a 100% representation of the pure sample. The apparatus dispensing the sample in the cuvette is not sealed entirely and may contain traces of additional elements. 

Conclusion

	This experiment on the infrared spectroscopy of three greenhouse gases, provided a thorough interpretation of the global warming potential occurring in the atmosphere. It was concluded and validated through Beer’s law that methane Is able to capture a greater amount of heat than carbon dioxide and water vapour.
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