
Blake Auchterlonie titration lab report

Introduction 
The purpose of the experiment is to determine the molarity of a unknown sample of hydrochloric acid (HCl). This will be done by titrationg a known concestration of sodium hydroxide (NaOH) into a sample of the hydroclocic acid, using a indicator solution to tell when the hydrocloic acid has been neutralised. The hypothesis that will be tested is; the molarity of an acid can be calculated by mixing it with a known base until the mixture has neutralised.


In this experiment the independent variable is the volume of NaOH that is added to the acid. The main dependable variables are the known volume of HCl and a known concentration of NaOH. The amount of indicator is also a dependable variable. To measure this accurately the main control variables are measuring the titration from the meniscus as well as stopping the experiment as soon as the colour change is permanent.



Materials
· 80ml of standard NaOH solution with a concentration of M=0.1026mol/L
· 80ml Of HCl of an unknown concentration
· Phenolphthalein indicator 
· A 50ml Burette
· Clamp to hold up the Burette
· A 10ml Pipette with attached filter
· 3x conical flasks, 100ml volume
· A plastic pipette for the Phenolphthalein indicator
· Wash bottle filled with deionised water
· Small funnel
· A white tile
· A waste beaker 

Method
1. Wash all of the equipment using the deionised water, ensuing that all of the internal surface of the equipment has been washed. 
2. Using the funnel, fill the burette with NaOH allowing a small amount of the base to pass through to ensure there is no longer any deionised water in the system. Once the meniscus of the acid is at 0, ensure there are no bubbles trapped in the system.
3. Use the pipette to fill the three conical flaks with 25ml of HCl each.
4. Use the plastic pipette to add 2-3 drops of the phenolphthalein indicator to each of the flasks.
5. Using the burette, slowly drain the base in to the first of the conical flasks, swirling the conical flaks gently so that the liquids are mixing. 
6. Repeat until the solution has turned pink and will no longer return to a clear solution. Record the final position of the burette.
7. Repeat steps 2 two 6 twice more, slowing down as you reach near the value of the first (rough) titration. 


Results

Molarity of NaOH= 0.1026mol/L
 
	
	Rough Titration
	Titration 1
	Titration 2

	Volume of HCl ml)
	25.00
	25.00
	25.00

	Initial burette reading (ml)
	20.00
	6.70
	26.70

	Final burette reading (ml)
	39.56
	26.70
	46.65

	Volume of NaOH (ml)
	19.65
	20.00
	19.95

	Moles of NaOH
	2.02x10-3
	2.05x10-3
	2.05x10-3

	Moles of HCl
	2.02x10-3
	2.05x10-3
	2.05x10-3

	Molarity of HCl
	0.081
	0.082
	0.082




From the experiment we were able to determine that the molarity of the solution of HCl was 0.082 mol/L. This is due to the reaction of one molecule of HCl reacting with one molecule of NaOH, the indicator changing colour when the solution is no longer acidic. This indicates that there is an equal number of moles in the solution, allowing us to calculate the molarity of the original solution. 





Discussion 
We were able to get our two main titration results to be within 0.05ml of each other. This shows that our method is reliable and repeatable. The main sources of errors in the experiment are the human factor. Not only is there the potential for spillage whilst swirling the conical flask there is also the issue of making sure it is only a single drop changes the indicator permanently. While this is mitigated somewhat by using a burette, human error can still cause issues.

Titration can be used in an OME context by finding the nitric content of explosive residue by boiling it off to sulfuric acid and titrating it [1]. From there the individual sulphuric and nitric components can be calculated. This provides a quick method of determining the nitic components of explosive residue without the need for expensive lab equipment and can be used in identification of OME’s.
.
Conclusion
The findings of my experiment showed that it is possible to find the molarity of an unknown acid solution using a known, standard base. We were able to get the volume of base used to within 0.05ml of each other, showing that we were able to use the equipment effectively to repeat result.  This supports my initial hypothesis. 
In future I would aim to repeat the experiment, however using different acids and bases that do not react one to one with each other. This will be a more challenging use of the burette and will allow me to become more proficient with the equipment to attempt harder titrations.  
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