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1 Introduction
The purpose of this test is to find the concentration of HCl solution using a standard [endnoteRef:1]solution, of which the concentration is known, and an indicator.  [1: ] 

The independent variable of this test is the concentration of the HCl solution. The dependant variable of this test is the volume of NaOH solution required to neutralise the HCl solution.  The control variables are the concentration of solution of NaOH at 0.09977mol/L, the volume of HCl solution used at 25cm^3 and the same concentration and amount of phenolphthalein.
M = n/V
Equation 1
[bookmark: _Toc194063381]The above equation can be used to find the number of moles within a solution with m being the molarity of the solution, n being the number of moles within a solution and V being the volume of the solution. As HCl and NaOH have a mole ratio of 1:1 we will use the equation to find the number of moles of NaOH and as this number will be the same as the number of moles of HCl we can then divide it by the volume of HCl solution to find the molarity of the HCl solution.


2 Results

	
	Test one
	Test two
	Test three
	Test four

	V HCl (mL)
	
	25.0
	Uncertain (was measured incorrectly)
	15.0

	from pipette
	25.0
	16.50
	33.10
	38.8

	Initial burette reading
	25.00
	33.10
	46.50
	49.6

	Final burette reading
	0.00
	16.60
	13.40
	10.80

	V NaOH (mL)
	16.50
	1.656 x 10^-3
	
	

	Moles of NaOH
	1.645 x 10^-3
	1.656 x 10^-3
	
	

	Moles of HCl
	1.645 x 10^-3
	0.06624
	
	

	Molarity of HCl
	0.06580
	25.0
	
	


Table 1 – Table of results
For test three the volume of HCl solution measured was incorrect, however for test only 15.0 cm^3 of HCl solution. However, when the results from test 1 and 2 are scaled down by a 0.6 the volumes are not congruent with test four. As a result, an average has been taken of test 1 and 2 has been used to find the molarity of the HCl solution.
It is observed that the molarity of the HCl solution is 0.06602 mol/L.
[bookmark: _Toc194063382]3 Discussion
[bookmark: _Toc194063383]3.1 Relevance to OME
Chemical tests such as non-aqueous titration could be used to analyse potentially explosive substances for example it is used to assay 1,1-Diamino-2,2-dinitroethene (FOX-7) [1].
[bookmark: _Toc194063384]3.2 Limitations
The volume of the HCl was measured using a 10mL pipette, this means that as the pipette had to be refilled 3 times to ensure a volume of 25mL, the uncertainty of the volume measurement increased by a factor 3 in order to improve on this aspect of the test a larger pipette should be used.
[bookmark: _Toc194063385]4 Conclusion
In conclusion it is observed that the molarity of the HCl solution is 0.06602 mol/L however it seems that as the measurements of the HCl solution is inconsistent these results may not be accurate.
[bookmark: _Toc194063386]5 References
[1] A. K. Nandi, P. T. Perumal, S. K. Singh, “Assay of the Insensitive High Explosive FOX-7 by Non-Aqueous Titration”, Central European Journal of Energetic Materials, 9, issue number, page number, December 2012.

[bookmark: _Toc194063387]6 Appendix
[bookmark: _Toc194063388]6.1 Materials 
· 50mL burette attached to stand using a clamp.
· 10mL pipette
· 3 100 mL Erlenmeyer flask 
· Plastic Pipette
· Wash bottle containing deionised water.
· 100mL graduated cylinder.
· White tile for underneath the titration flask 
· Waste beaker
· 100mL of NaOH solution with molarity of 0.09977 mol/L
· 100 mL of HCl solution with unknown molarity
· Phenolphthalein indicator
[bookmark: _Toc194063389]6.2 Methods
1. Wash the pipette with deionised water, followed by small amount of HCl solution.
2. Wash burette with deionised water, followed by small amount of NaOH solution.
3. Wash 3 Erlenmeyer flasks with deionised water.
4. Use funnel to fill burette with NaOH solution.
5. Record initial reading.
6. Use pipette to fill three conical flasks with 25mL of HCl solution.
7. Add 3-4 drops of phenolphthalein to each flask and swirl gently, followed by 10mL of deionised water measured by cylinder.
8. Open tap of burette to run NaOH into conical flask until the phenolphthalein turns pink and record final reading.
9. Repeat step 5 for the following titrations, ensuring that the flow of NaOH is slowed 2mL before reaching the initial reading.
10. Repeat previous step until results are within 0.1 mL of each other.
[bookmark: _Toc194063390]6.2 Original data sheet
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