Titration – Lab Report
Introduction:
This experiment is being conducted to identify the concentration of our solution. We can identify this through titration experiments as there will be a visible change in the colour of our solution during the experiment. This colour change will allow me to identify the level of acidic or alkaline in the solution, as well as provide the ability to calculate the moles within the given volume of solution. 

Hypothesis: 
The hypothesis of this experiment is when a given amount of NaOH is added to a solution, a colour change will occur displaying the equivalence point.

Independent Variable: The volume of the NaOH
Dependent variable: The volume of NaOH required to experience an equivalent point.
Control variables: Constant mixing of the solution, the concentration of NaOH solution, and equipment used for the experiment.

Equations:	
moles H+ = moles OH- 
moles acid (nA) = moles base (nB) 
The equation for molarity, M = n / v can be solved for n (number of moles) and we can write:
MAVA = MBVB
where MB is the molarity of the standard base solution, VB is the volume of the base solution used to neutralise the acid, VA is the volume of acid in the conical flask and MA is the concentration of acid that must be calculated. 

Materials & Method:
Chemicals required: 
· 80mL of standard NaOH solution, MB = 0.1026 mol/L
· 80mL HCl solution, concentration levels unknown
· Phenolphthalein indicator.
Equipment required: 
· 1x Burette, 50 mL attached to a burette stand with clamp.
· 1x Pipette, 10 mL, with pipette filler
· 3x Erlenmeyer (conical) flasks, 100 mL
· 1x Small funnel to fill the burette.
· 1x Plastic pipette
· 1x Wash bottle with deionised water.
· 1x Graduated cylinder, 10 mL.
· 1x White tile or white paper to go under the titration flask.
· 1x Beaker for the waste
Method:
It is essential to ensure that equipment is clean and free of any products that may cause contamination and affect results. 
Step 1 Wash:
· Clean the pipette using deionised water, following up with a small dosage of HCl. 
· Clear the burette out using deionised water and use the funnel to insert a small level of NaOH to finish off and discard. 
· Clean the conical flask with deionised water and then discard.
Step 2:
· Fill the burette with the standard NaOH solution using a funnel. Run some of the solution through the tap, until the bottom of the meniscus is just on the zero level. Ensure that there are no air bubbles trapped. Ensure the initial reading is recorded.
Step 3: 
· Fill the three conical flasks with 25mL of HCl using the pipette. 
Step 4:
· Add 3-4 drops of phenolphthalein indicator to each flask with acid and mix slowly, then add approximately 10 mL of deionised water using a graduated cylinder.
Step 5:
· Using the tap of the burette run the NaOH solution in the first conical flask, mixing thoroughly, until the solution changes colour to pink. Once the solution changes you have achieved titration. Ensure this reading is recorded. 



Results:
Molarity of the standard base solution M NaOH = 0.1026mol/L

	FLASK
	1 rough titration
	2
	3

	V HCl (mL) 
from pipette
	25
	25
	25

	Initial burette reading 
	0
	40.0
	33.0

	Final burette reading
	20.30
	19.25
	13.40

	V NaOH (mL) 

	20.30
	20.75
	19.60

	Moles of NaOH

	2.083x10
	2.129x10
	2.011x10

	Moles of HCl

	2.083x10
	2.129x10
	2.011x10

	Molarity of HCl

	0.0833
	0.0852
	0.0804



After completing the experiment, I can work out the average quantity of molarity of HCl required to achieve the equivalence point is .
From my results, I can identify that once approximately 20.22ml of NaOH is added, the liquid in the flask begins turning to a purple/pink shade. This occurs as the solution in the flask is slightly alkali after previously possessing a neutral Ph. 
Discussion:
After completing the experiment and entering the results into my table I can see the equivalence point when the solution changed from a clear colour to a pinker shade, was achieved at approximately 20.22ml. As stated in the datasheet provided in the lab, we know that the moles of acid (nA) are equivalent to the moles of base (nB). The data sheet also provides the known value of the molarity of NaOH, therefore allowing me to calculate the number of moles of NaOH and then allowing me to identify the moles of HCl using the formula M=n/v. 
Titration can be used to gain effective information in a variety of working environments.
Titration usage in the OME sector
· Ensuring the stability of explosives by checking acid levels are appropriate.
· Testing purity of explosives. [1] 
· Ensuring environmental sustainability compliance by determining the reactions of chemicals in a manufacturing plant. [1]
· Ensuring consistency of explosives in the manufacturing stage. 

Using titration can also have its drawbacks and limitations, such as: 
· Contamination of other chemicals can affect results. 
· Setting up the equipment is a long process and the glassware involved is very delicate. 
· The accuracy of pipettes, flasks, and burettes to measure the solutions can hinder results [2]
· Can only be completed with stable chemicals.
    
Conclusion:
After completing my experiment, I can see the results I gained, support the previously stated hypothesis as when a specific volume of solution was added to the flask the contents changed from clear to light purple. This also shows that there was an equivalence point in this event where the reaction occurred. For future experiments I would complete more titrations to give more results to analyse, this would increase the accuracy of my results and show a more precise value. 
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