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After completing the two observations, please answer the questions below. Support your answers by relevant and properly cited literature. 
Do not exceed 400 words. 
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Question 1: 25p

Explain in further detail how the FTIR gets readings from the samples presented. 
Fourier-Transform Infrared Spectroscopy is a technique that passes IR radiation through a sample and some of the light is absorbed and some is transmitted. The resulting signal is read by a detector to determine what wavelengths of light have been absorbed [1]. 
Absorption occurs at specific frequencies that is determined by
· Size of atoms
· Strength of bonds
· Environment around the molecule
The bond as it vibrates must undergo a dipole moment to absorb infrared radiation. The dipole must also align with electric field. 
However molecules like N2 do not have a dipole, therefore will not absorb infrared radiation [2].


Equation 1, Frequency of Oscillation. Where k = spring constant (, 
[3]
Therefore we can say, the lower the mass, the higher the frequency.
A beam splitter splits the IR radiation from the source and directs it towards two different mirrors. One mirror is fixed and one mirror moves.  The beam then recombines and is processed by the detector. An interferogram is created by the recombining of the beams. The interferogram is Fourier transformed and the interferogram of a sample is compared with an interferogram of the instrument. These are combined to show ‘peaks’, the peaks are where the sample has absorbed the IR radiation. Once the interferogram is radioed, we then get a spectrum with peaks [4].
We can extract the molecular morphology of the molecules by comparing peaks with known values [5].
References

[1] 	"Introduction to FTIR spectroscopy," Thermofisher , [Online]. Available: https://www.thermofisher.com/uk/en/home/industrial/spectroscopy-elemental-isotope-analysis/spectroscopy-elemental-isotope-analysis-learning-center/molecular-spectroscopy-information/ftir-information/ftir-basics.html. [Accessed 13 11 22].
[2] 	M. S. Bradley, Composer, What is FT-IR?. [Sound Recording]. Thermofisher Scientific. 
[3] 	P. T. A. Fayed, "Vibrational Spectroscopy (Infrared or IR-Spect.)," Taylor's College, El-Gaish, 2018.
[4] 	M. S. Bradley, Composer, FT-IR: How and Why?. [Sound Recording]. Thermofisher Scientific. 
[5] 	P. M. N. P. Mohamed Shameer, Polymer-based Nanocomposites for Energy and Environmental Applications, Woodhead Publishing, 2019. 








Question 2: 25p

What sort of elements/ compounds are not suitable for FTIR analysis – suggest an alternative analysis for explosive residues and justify your choice.
Compounds that do not contain dipole intermolecular force. 
For example:
· Diatomic molecules - , 
· Noble gases – , Ne
· Ionic Compounds, NaCl
For explosive resides, Mass Spectroscopy should be used. Mass spec detects ions.
Most explosives have a high affinity for nitrate anions and can be directly ionized by binding with these gas-phase anions.
Question 3: 25p
Suggest some false positives that could be found with the diphenylamine test.
· Fertilisers
· Cosmetics
· Cigarettes
· Urine
· Other nitrite or nitrate compounds

Question 4: 25p
Identify the main group peaks (present in all samples, inc approx. numbers) from the firearm discharge powder spectra onscreen using the table provided below.
	Peak Identified
	Major Functional Group

	1180
	C-O-C

	1200
	C-O-C

	1450
	CH3

	1750
	C=O

	2850
	C-H

	2900
	C-H

	2950
	C-H
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Major Functional Group

Absorption Frequency Region

O-H 3650-3590
N-H 3500-3300 1650-1590 900-650
=CH-H 3100-3070 1420-1410 900-880
=C-H 3100-3000 2000-1600
C-H 2900-2700 1440-1320
=-CH3 2880-2860 2970-2950 1380-1370 1470-1430
O-H 2700-2500 1320-1210 950-900
C=C 2140-2100
C=0 1750-1700
C=C 1600-1500
C-N 1340-1250
C=0-C 1200-1180
-C-H 770-730
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