2217994		Lab Report 4



Table of Contents
Aim	2
Hypothesis	2
Theory	2
Observations and Results	2
Discussion	3
Conclusion	3
References	4
Appendix A – Materials and Methods	5




[bookmark: _Toc218265370]Aim
The aim of the experiment was to determine the melting point of 4 samples of methyl-3-nitrobenzoate (M3NB) synthesised during the Cranfield experiment discussed in Lab Report 3. 
[bookmark: _Toc218265371]Hypothesis
The purer the sample of nitrated methyl-3-nitrobenzoate the closer the melting point to that found in literature. It is hypothesised that sample A is the purest sample and sample D is the most impure sample.
[bookmark: _Toc218265372]Theory
Impurities in a sample generally lower their melting point compared to that of a pure sample. This means that finding the melting point indicates the purity of the M3NB samples [1]. The appearances of the samples of M3NB were also used in determining their purity. The procedure and equipment used in this experiment are attached as Appendix A.
The melting point (mp), of M3NB in literature is 78 to 80 °C [2].
Impurities in explosive samples and explosive manufacture can lead to energetic instability. Impurities such as water can degrade energetic materials by causing decomposition during any stage of the OME lifecycle [3].
[bookmark: _Toc218265373]Observations and Results
The following was observed during the melting point experiment. The results and observations are shown in Table 1. A digital microscope was used to view the crystal structure of the samples, and the observations were noted in Table1.

	Sample
	Appearance
	Trial 1
mp,°C
	Trial 2
mp,°C

	A
	White fluffy, Powder. Long defined fat crystals.
	77
	76

	B
	White fluffy, Powder. Long defined fat crystals.
	77
	77

	C
	Cream, clumpy powder. Crystals are short.
	75
	75

	D
	Yellow clumpy very short crystals.
	72
	71



Table 1 Melting point of methyl-3-nitrobenzoate experiment.
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Figure 1 Samples of methyl-3-nitrobenzoate on the stand of a digital microscope.


[bookmark: _Toc218265374]Discussion
The results in Table 1, show the melting point of samples A and B were the closest, within 1°C, to the melting point temperature range found in literature [1] [2]. 
Figure 1 shows the samples of A and B appearing white and fluffy which also proves the purity. Figure 1 also shows the sample D and its yellow and clumpy appearance, thus meaning this sample is less pure. The melting point of sample D, see Table 1, also shows that this sample has the most impurities. Sample D was 7°C below the temperature range of pure M3NB in source [2] [4].
To increase the yield of M3NB during synthesis, the sample must be cleaned and dried thoroughly with a little of the ethanol reagent after the re-crystallisation process. Little ethanol is required as it will dissolve the M3NB. Reducing the loss of product in beakers and controlling the temperature better will also improve the yield of M3NB [4].

[bookmark: _Toc218265375]Conclusion
The hypothesis was proven by the results and observations of the experiment. It is concluded that the purest samples from the experiment were samples A and B and the sample with the most impurities was sample D. 
To decrease the errors in the experiment the number of trials for each sample could have been increased and an average taken across all of the temperature for an average melting point for each sample.
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[bookmark: _Toc218265377]Appendix A – Materials and Methods

Put on the lab coat, safety goggles, and gloves. Make sure that long hair is tied.
IMPORTANT: Record all your observations, calculations, and conclusions in the data sheets at the end of this script.
Lab tools and supplies
· Cole-Parmer M200 Melting Point Microscope (MPM)
· Glass capillaries
· Samples of methyl-3-nitrobenzoate synthesised and purified in Cranfield

Operating procedure will be discussed in the lab however the main points are: 

1. Set up the MPM device by placing it on a stable surface, connecting to power, and switching it on. The display will show the block temperature, and the sample chamber light will activate.
2. Prepare samples for the analysis by filling a capillary tube with each sample
3. Set Plateau Temperature:
a. Press and hold the 'Plateau Set' button; adjust the temperature with arrow keys to 10°C below the expected melting point.
b. Release the button to confirm the setting.
4. Place the capillary tube into a sample hole in the block and make sure that it is visible through the lens.
5. Press 'Start' to heat quickly to the plateau temperature. The plateau light will turn on once stabilized.
6. To observe melting point, press 'Start' again to begin slow ramping (2°C/min). Observe through the lens and record the temperature at the first sign of melting.
7. Press 'Stop' after observation is completed. Allow the device to cool before the next use.
Safety Notes:
· Handle with care; the block becomes very hot, and the glass capillaries can break.
· Use correct PPE.
REPEAT THE MEASUREMENTS TWO TIMES FOR EACH SAMPLE.
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