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Experiment #4: Infrared Spectroscopy of “Greenhouse Gases”

Pre-lab data: -
	
	CO2
	CH4
	H2O

	Physical state
	Gas
	Gas
	Liquid

	Boiling point (oc)
	-78.5
	161.5
	100

	Melting point (oc)
	56.6
	182.5
	0

	Water solubility 
	Soluble
	Soluble
	

	Molecular weight (g/mol)
	44
	16.04
	18

	IR peak (1/cm)
	2360.1
	3016 & 1304
	3737.8 & 1564.4



Green gas data: - 
	Initial Pressure  (mmHg)
	Final Pressure (mmHg)
	Pressure of CH4 (mmHg) ± 0.1
	Peak Height at 3016/cm3
	Peak Height at 1304.5/cm3
	Pressure (Pa)

	-748.0
	-676.9
	71.0
	0.544102575
	0.361936719
	9465.9

	-748.0
	-639.1
	108.9
	0.876318577
	0.609533855
	14518.8

	-748.0
	-594.4
	153.6
	1.17872015
	0.836658044
	20478.4



Plots: -

Figher 1. Absorbasnce Vs pressure of methane at 3016/cm3


Figher 2. Absorbasnce Vs pressure of methane at 1304.5/cm3 

Calculation: -
Relative error: -
 = 0.1414 = 0.1
Converting mmHg to pascal
1) 71.0 mmHg ×  = 9465.888128 Pa = 9465.9 ± 0.1 Pa  
2) 108.9 mmHg ×  = 14518.80588 Pa = 14518.8 ± 0.1 Pa
3) 153.6 mmHg ×  = 20478.31572 Pa = 20478.3 ± 0.1 Pa

Bohar’s law = ∑CL
Relative error
  = 0.010016694 × 0.141421356 
      = 0.001416571
Where:
Pv= nRT      P=(n/v)RT      P=CRT    c=P/RT
So  ∑=    =   
For peak height= 3016/cm3 
∑=   =  2.9880516  =  3.0 ± 0.0014 m2/mol
For peak height= 1304.5/cm3 
∑=   =  1.9920344  =  2.0 ± 0.0014 m2/mol

Discussion: -
The spectra for CH4 consists of two main peaks; the first one being at the wave number 3016 cm-3 and the second one being at the wavelength number 1304.5 cm-3. It was obsorbed that as the pressure increases, the absorbance also increases and the result lookds linear (refer to figher 1 & 2). The most significant peak for the spectra of CO2 and H2O is at 2360.1 wave number, and this peak correspondent to the absorbance of CO2 .There were two peaks for H2O at 3737.8 & 1564.4 wave number. However, the absorbance values for these are very small compared to the absorbance of CH4 & CO2. 
The Global Warming Potential of CH4 (methane) is very significant compared to that of CO2 or H2O since its absorption range 8 – 13 µm. There fore, more radiation is emitted. Overall, the greenhouse warming potential is high comparing to actual occurring CO2 and H2O. The Beer’s law ws valid for CH4 and was used to calculate absorptivity CH4 of successfully. 

Conculsion: -
In conclusion, the  spectra and the calculation preformed implied that Global Warming Potential of methane is very high and causes several damage to the environment. In addition, the Beer’s law validation the spectrum of CH4 and its absorption values at different pressure.
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