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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: 15p
Explain in further detail how the FTIR gets readings from the samples presented. 
Fourier Transform Infrared spectroscopy absorbs a certain wavelength of light which is then the transmitted light is analysed and will then determine the composition of the sample. Fourier transform coverts the infrared source to a singular sine wavelength. There are four main types of FTIR: Transmission, Attenuated Total Reflection (ATR), Specular Reflection and Diffuse Reflectance. In this experiment we used the ATR sampling technique. In our experiment we used Isopropyl alcohol as our sample ingredient.
Give your references here
FTIR Spectroscopy Basics | Thermo Fisher Scientific - UK – THIS IS NOT CORRECTLY REFERENCED CITATION using IEEE! -10p
Question 2: 5p
What sort of elements/ compounds are not suitable for FTIR analysis – suggest an alternative analysis for explosive residues and justify your choice.
ATR sampling method is very suitable for FTIR sampling. It is extremely absorbent of thick sample materials, produces strong peaks in the sine wavelength and is an organic testing method. On the other half chemical tests are inorganic, struggle to absorb materials and little peaks are visible.  
FT-IR is not suitable for metals, ionic compounds and non polar molecules

Question 3: 10p
Suggest some false positives that could be found with the diphenylamine test.
When diphenylamine oxidises, it turns blue which would provide evidence of a positive test. However, nitrate does not need to be present to provide a positive test which means false positives can occur. Chromates can cause a false positive test. The cotton swab was caused to burn due to sulphuric acid being part of the solution.
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.
The first major peak appears to be a C=H bond as its at 2900-2700 absorbency frequency region. It drops from about 75-50 on the firearm discharge powder spectra. The second peak could be a C=O bond as it lies within the 1750-1700 absorbency frequency region. It drops from 75 to about 27.
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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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