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I. Abstract
What is Titration? How is it done? Why is it done? How does it relate to OME? What are some of the calculations involved?  These are all questions that are to be answered over the course of this experiment and subsequent Lab Report.

II. Background Information
Titration is defined as the “process of chemical analysis in which the quantity of some constituent of a sample is determined by adding to the measured sample an exactly known quantity of another substance with which the desired constituent reacts in a definite, known proportion” [1]. In other words, this means that a substance of known concentration (the Titrant) is slowly added to another substance of unknown concentration to determine the strength of the unknown. As both Acid and Base used in this experiment are colourless, Phenolphthalein is used as an indicator to show when the solution has reached PH neutrality as it is clear in an acid but turns bright purple in alkaline [2], at this point the test is complete.
In this case, an experiment shall be run to determine and unknown concentration of HCL (Hydrochloric Acid) by gradually adding NaOH (Sodium Hydroxide) at a known molarity to prove the strength of the Acid.
While Titration may not seem applicable to OME, this process can be used assess the quality of Nitrotriazolone (NTO) explosive using the same process as this experiment. As NTO is acidic, it can be dissolved in water and subsequently titrated using the same NaOH and Phenolphthalein indicator. [3]
III. Equipment and Chemicals Used
This experiment requires a range of tools and chemicals to be used and they are as follows: 
· A 50mL Burette (attached to an appropriate stand and fitted with a tap)
· A 10mL Pipette (and Pipette filler)
· A small funnel to facilitate the filling of the Burette with NaOH
· Lab stand to hold the Burette
· A 250 mL “waste” beaker
· An Erlenmeyer Flask
· A white tile to be placed underneath the Erlenmeyer flask
· 100mL of NaOH (at a concentration of 0.1002 Mole/Litre)
· 100mL of HCL (at an unknown concentration)
· Phenolphthalein Indicator
· A 5mL Pipette
· Correct PPE (Goggles, Lab Coats and Nitrile gloves) 

IV. Experiment Procedure
The procedure for this experiment follows a series of actions: 
· The Burette, Pipette and Erlenmeyer flask need to be cleaned with a small amount of NaOH, HCL and distilled water respectively.
· Using the small funnel, fill the Burette with NaOH Solution (and record the reading)
· Fill the Erlenmeyer flask with 25ml of HCL.
· Add a small amount of Phenolphthalein indicator to the Erlenmeyer.
· Note the initial amount of NaOH Burette.
· Slowly add NaOH solution to the Erlenmeyer by opening the Burette tap, ensuring to continually mix til the whole solution turns very faintly pink (indicating neutralisation has been achieved).
· Close the Burette tap and note the amount of NaOH required to achieve neutralisation.
· Repeat the process two more times.
· Using the figures generated from the experiment, calculate the number of Moles of HCL and it’s Molarity.

V. Lab Observations
During the experiment, it was noticed that ideal neutralisation of HCL resulted in a very pale pink colouration (to the point of being barely perceptible), this is due to the finished Solution being only slightly Alkaline in nature (which can only be observed due to the presence of the Phenolphthalein). If it were strongly Alkaline, the Solution would appear as violently pink and if it were Acidic, it would appear to be clear (again due to the behaviour of the Phenolphthalein). 
As for the colouration itself, it was also observed that very little NaOH was required in order to drastically change the PH of the Solution from Neutral, a slightly pink Solution can be made into a brightly coloured Solution with only few drops of NaOH. This indicates that PH neutrality is extremely “delicate” and that Titration should be performed carefully in order to achieve the desired results.
Other phenomena noticed during the Experiment is that the Acid in the Erlenmeyer directly beneath the Burette turns vividly pink while the edges remain clear during the addition of NaOH and that the pink colouration “fades” back to clear after a pause of NaOH being added. The former is caused by a concentration of Alkaline-heavy Solution directly underneath the Burette and when the NaOH is cut off, the Solution returns to clear and it can be reasonably assumed that both effects are because the HCL and NaOH have not been completely mixed and the Acid hasn’t had the chance to “counteract” the alkalinity of the Base.
During the calculations, there were numerous discrepancies between figures such as the Molarity and Number of Moles of the Acid [4], this can be slight human error caused by faulty measurements or slight over (or under) dosing of NaOH to achieve neutralisation (the level of colour saturation being subjective to a great degree of subjectivity). Although admittedly, the deviations between figures are so small that they are largely inconsequential. 

VI. Relevant Calculations
For this Experiment, the Molarity of NaOH is a given value of 0.1002 Moles/Litre, using this information, the Molarity of the acid and the number of moles for both acid and base can be calculated to give a more complete picture of the chemical reaction (s), the amounts of both HCL and NaOH are also generated via neutralisation process which are needed for the volumetric calculations. See Indices [4-8]

VII. Report Conclusions
From this experiment and the calculations performed, it is clear that Titration can be used as an accurate method to assess the concentration of an Acid with a generally good deal of accuracy although the method is not perfect, it is still subject to human error and subjectivity between observers which causes the figures to not “line up” 100% correctly with each other. But as previously stated, the level of discrepancy between said figures are so small that they can be discounted due to rounding and as such the accuracy of this process can be used within OME [3].
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[5] Calculations for Number of Moles for NaOH


[image: ]
[6] Calculations of Molarity for HCL (Part 1)
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[7] Calculations of Molarity for HCL (Part 2)


[image: ]
[8] Calculation for Number of Moles for HCL
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