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After completing the two observations, please answer the questions below. Support your answers by relevant and properly cited literature. 
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Question 1: 25p
Explain in further detail how the FTIR gets readings from the samples presented. 
Infrared radiation is produced and when passed through a sample some wavelengths will be absorbed and some will pass through. The amount of signal absorbed is measured by a detector, this produces a spectrum of wavelength against absorption. The peaks in the spectrum identify functional groups present in the compound. Peaks are produced by bonds absorbing radiation to bend and vibrate. The bonds can stretch, bend and twist. Different functional groups will absorb radiation at different wavelengths. By comparing these frequencies to known wavelength ranges, functional groups can be identified. Each molecule also has its own fingerprint, meaning it produces a unique spectrum [1]. Background readings are essential to remove absorptions of water and other compounds present in the atmosphere, it is good practice in areas such as forensics to blank the system first and a known positive control can be used. Background readings are compared against the sample spectrum to produce peaks resulting only from the sample [2].
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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.
Some molecules/compounds do not absorb infrared radiation. For an FTIR to produce a useful spectrum, the sample needs to absorb infrared radiation. This works best on highly polar molecules (therefore those with a dipole), such as a carbonyl bond or a bond between two different elements. H2O is polar and can be analysed using FTIR; O2, N2 and CL2 are symmetrical and not polar so aren’t suitable.
An alternative but complimentary method would be to use a Raman. This works by scattering light of a range of wavelengths and the frequencies produced are measured. Raman can detect the difference in bonds such as C-C, C=C and C≡C bonds, whereas FTIR would struggle. Raman also allows for identification of materials without direct contact or sample preparation which can be important in explosive analysis of unknown samples. Additional it may be used for trace analysis of explosives. However if a sample fluoresces this would mask the majority of the Raman results, carbon heavy and dark samples are highly absorbing so make analysis challenging [3]. 
Question 3: 25p
Suggest some false positives that could be found with the diphenylamine test.
This test is based on the oxidation of diphenylamine to produce a blue colour. Interferents such as chromates which would produce oxidation could cause a false positive. While the test will indicate the presence of a nitrate, it won’t determine its source which could come from fertilisers, cosmetics or any nitrate compound for example.
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 Measurement cm-1
	Functional Group Identified

	2950
	=-CH3

	2900
	C-H

	2800
	C-H

	1700
	C=O

	1450
	=-CH3

	1400
	C-H

	1250
	C-N

	1200
	C-O-C
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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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