Lab Experiment Number 2 – Titration

Report Topic – Determining the concentration of Hydrochloric Acid (HCL) using Sodium Hydroxide (NaOH) by way of titration
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Why was titration used: 

Firstly, the aim – The titration method was used was to determine the concentration of the Hydrochloric Acid (HCL) by using the standard solution which was Sodium Hydroxide (NaOH)

This allowed us to determine the volume of NaOH needed to neutralise our solution of HCL, once we had achieved this, we were able to use the defined volume of the NaOH to perform calculations to determine the molarity of the HCL
Theory 

the titration is a laboratory method which helps determine the concentration of a solution with unknown concentration, by adding a solution where the concentration is known until neutralisation is reached, which in this case would be a colour change from clear to pink due to this being an acid-base titration, the solution added which is often named the titrant must satisfy certain requirements to be a primary or secondary standard solution. The volume of titrant that is reacted is called the titration volume. An indicator is often used to signal the end of the reaction, the endpoint

This titration in question was the neutralisation reaction between NaOH and HCL, the chemical equation for this reaction is:
HCl(aq) + NaOH(aq)     NaCl(aq) + H2O(l)
The reaction between NaOH which is a strong base and HCL which is also a strong acid produces two products NaCl and H2O

When in an aqueous state they don’t form together but instead form their own completely different products, these are as follows: 
NaOH(aq)  Na+(aq) + OH-(aq)
HCl(aq) H+(aq) + Cl-(aq)
So when in an aqueous solution the NaOH forms sodium ion where the sodium drops and electron In order to gain a full outer shell of electrons and also produces a Hydroxide ion where the oxygen and hydrogen molecules are held together by covalent bonds but gain an electron I order to complete a full outer shell, the same goes for the Hydrogen Chloride, where the hydrogen loses an electron and the chlorine gains an electron, you can tell this from there ionic charges. 

However, when NaOH is put into a solution of HCL the Na and Cl form to produced NaCl and the remaining H and OH form H2O, due to this being a full neutralization, we have learned that the final solution created will have a level/neutral PH of 7 which falls between acidic and alkaline PH’s. 

The indicator that was used in this experiment (phenolphthalein) is used due to its ability to detect when the solution turns from acidic to basic by performing a colour change in this case to pink, once pink is reached this is called the endpoint, at this point in the experiment the moles of both acid and base are equal, resulting in being able to perform calculation that will work out the unknown concentration 

Moles of acid = moles of base 

N = c x v 

Concentration of acid x volume of acid = concentration of base x volume of base 

Concentration of acid = (concentration of base x volume of base) / volume of acid 

Volume of acid = added acid amount 
Volume of base = the amount added through the burette
Concentration of base = standard solutions concentration 

Different uses for Titration 

Some interesting ways titrations can be used I have found through research are acid rain, nutrition, wine, and cheese industry and the OME industry, in most areas where titration is present its purpose if for determining the concentration of various things ranging from the falling of acid rain to the milk involved in cheese making 



1. Acid rain 
Titration is used in acid rain to determine the affect on natural waterways and snow in the affected areas 
2. Nutrition 
Such as determining the acidity of orange juice or the salt and sugar levels within saturated and unsaturated fatty foods 
3. Wine and cheese production 
Titration is important when measuring the PH and acidity of the milk being used to make the cheese, as well as wine, titration plays a key role in bringing out the flavor of the wine. Additionally, the flavor of the various wine brands and types corresponds with the acidity of them, wine manufacturers have turned to titration to improve the flavor 
4. Finally, OME industry 
Once again, the titration is used for the concentration, however this time it can be used to work out the concentration of substances within a certain explosive which can allow you to identify different variables about the explosive including, the stability and if it has been altered in any way 


Apparatus 

Chemicals used: 

100ml of standard NaOH solution 
100 ml of HCL solution 
Phenolphthalein indicator 

Equipment used: 

50ml burette – hold the 
A burette stand
10ml pipette 
Pipette filler 
Small funnel 
White tile – improve visibility 
250ml conical flask 
Waste beaker 


Method Used 


1. Firstly, before anything was done, we washed out both the pipette and burette as well as the conical flask 
2. Using the small funnel, we were able to fill up the burette with the standard NaOH solution, once it was filled the initial reading was taken from eye level
3. After we turned attention to the pipette and pipette filler as we transferred over 25ml of HCL into the before cleaned conical flask and followed by 4 drops of the phenolphthalein indicator and shaken gently to ix the solution 
4. Firstly, it was a rough titre that was performed, we achieved this by opening the tap on the burette and slowly feeding through the NaOH into the mixed solution beaker, whilst continuously mixing until the solution turned light pink, the reading on the burette was then recorded 
5. Step 3 was then re done and we were preparing for titre 1 and 2 
6. Step 4 was then repeated for the remaining titres the only difference is taking into consideration the rough titre slows down the tap a couple ml before the volume recorded and go down slowly until neutralization is reached and results are satisfactory 

Experimental Data

Titration Data Sheet 
	Flask 
	Rough Titre  
	Titre 1 
	Titre 2 

	Volume of Pipette (ml) 
	25.00
	25.00
	25.00

	Initial Burette Reading
	75.00
	79.25
	75.00

	Final Burette Reading 
	91.75
	95.25
	91.00

	Volume of NaOH (ml)
	16.75
	16.00
	16.00

	Moles of NaOH
	1.678x10-3 moles
	1.603x10-3 moles
	1.603x10-3 moles

	Moles of HCL
	1.678x10-3 moles
	1.603x10-3 moles
	1.603x10-3 moles

	Molarity of HCL
	0.067Mol/L
	0.064Mol/L
	0.064Mol/L






Calculations 

Average titre = 

Average titre= (16.00 + 16.00) / 2

Average titre = 16.00

Moles of acid = moles of base

concentration of acid  volume of acid= concentration of base  volume of base

concentration of acid = (Concentration of base x volume of base) / volume of acid

Concentration of acid = (0.1002 x 0.016) / 0.025

Concentration of acid = 0.064Mol/L
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