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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: 
Explain in further detail how the FTIR gets readings from the samples presented. 25p
FTIR uses infrared absorption to analyse the molecular vibrational spectrum of a sample. [1] [2] Upon exposure to infrared the sample will absorb radiation of specific wavelengths which results in a change in the dipole moment of the sample’s molecules, changing their vibrational energy levels from ground state to an excited state. [3] The vibrational energy gap then determines the frequency of the infrared absorption peak, while the intensity of the absorption peaks is determined by the change of the dipole moment and the possibility of the transition of energy levels. [3]The FTIR source generates infrared radiation which passes through the spectrometer. [1] The Michelson Interferometer splits the radiation into two beams and conducts them to the detector, where the difference of the beam intensity is measured as a function of the different paths. [3]
Give your references here
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Question 2: 20p
What sort of elements/ compounds are not suitable for FTIR analysis – suggest an alternative analysis for explosive residues and justify your choice.
Homonuclear diatomic molecules such as O2, N2 and Cl2 are infrared inactive due to the zero dipole change in the vibration and rotation of their molecules. [3] These elements are commonly found in the compounds contained in explosive residues, particularly within their oxidisers. An alternative for explosive residue analysis could be High Performance Liquid Chromatography used in conjunction with ion chromatography. HPLC would be used to profile the organic components of the explosive residue, while ion chromatography would be used to determine a composition profile for the analysis of inorganic components in the residue. [4] These methods are suitable for the analysis of thermally unstable compounds that may contain decomposition products in the vapour. [4]
FT-IR is not suitable for metals, ionic compounds and non polar molecules

Question 3: 5p
Suggest some false positives that could be found with the diphenylamine test.
Bleach and natural resins.
Nitrate-containing compounds present in analysed sample can give false positive result

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.
Main group peaks:
C-H at 2900 cm-1
C=O at 1725 cm-1
C-O-C at 1180 cm-1
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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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