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Question 1: 15p
Explain in further detail how the FTIR gets readings from the samples presented. 
A Fourier-transform infrared spectroscopy is a technique that reveals the composition of solids, liquids, and gases. An FTIR spectroscopy applies infrared radiation to a material sample. It then measures how much infrared red light has been absorbed at various wavelengths which then determines the materials molecular composition and structure. Usually the test can be done with a small amount of materials and can be dine quickly. 
Thermo Fisher Scientific (Thermo Fisher Scientific , 2022) THESE ARE NOT CORRECTLY REFERENCED CITATIONS! -10p
Innova Tech Labs
Question 2: 10p
What sort of elements/ compounds are not suitable for FTIR analysis – suggest an alternative analysis for explosive residues and justify your choice.
A few materials do not work with the FTIR and Raman such as, various minerals, carbides, graphitic materials, etc as they completely absorb infrared radiation making it impossible to get a reliable result. Raman is another chemical analysis technique which works similarly to FTIR.
An alternative analysis method is Ion Chromatography which is a form of liquid chromatography that measures concentrations of ionic species based on how they react with a resin. With further research I found that using an ethanolic eluent allowed direct analysis of the extracts in an organic solvent.
The question was only about FT-IR not Raman. FT-IR cannot be used for metals, non-organic compounds, non-polar compounds 
Gateway Analytical 
Horiba
Science Direct 


Question 3: 15p
Suggest some false positives that could be found with the diphenylamine test.
A diphenylamine test is used to indicate the presence of oxidizing agents such as hypochlorite and chlorate. When doing the test other things can show up as blue due to the quinoid oxidizing the nitrogen oxide ions. which causes a false positive. One of the most common is bleach because hypochlorite and chlorate can be found in commercial bleach. 
Any nitrate containing compound!
Canada Diphenylamine Test
Science Direct   What is this reference describing?
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.
Due to lack of access to the data I am unable to precisely point when these peaks where, but I can make a decent estimation. 12ga75 Cartridge – From my observation there was no result due to there being no sample detected.
1. 12Ga Sporter (Lyal) – Peaks at approximately before 3000 – 2800 9C-H). Also peaks at 1700 (Likely to be =C-O but could also be C-O) then peaks again in the region of =-CH3. 
2. Blank – Unable to distinguish the peaks due to small lines therefore could be an error or insufficient sample.  
3. FNM 8X57 Target - 1st peak at 3300 (N-H) which is not familiar with the other peaks on the other samples. Similar peaks around 2900 & 2800 (C-H) and 1700 (C-H or C=O). 
4. Galil 7.62x54 – Similar to 12Gauge Sporter and FMN 8.57 
5. KAR98 WW2 (Ax) – Similar to 5. 
6. PMC 308 Win – Similar 5 and 6.
=-CH3, C-H, O-H For first grouped peaks are all acceptable
C=O For second set of group peaks 
(only identify grouped peaks – which are the peaks above 1500)
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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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