Titration Lab

REFERENCES: Brown & Holme Sections 3.3, 4.5

A titration is a procedure commonly performed in almost any chemistry lab.  The titration is the process of determining the specific amount of a standard solution required to react with a certain amount of unknown.  The standard solution is one whose concentration is already accurately known.  A buret is commonly used to deliver the standard solution because it measures volume dispensed.  The solution used in the buret is called the titrant.   A titration can be performed with any chemical reaction in solution, but it is most commonly performed with acids and bases.  A typical situation would be where a standard solution of base is titrated with an unknown acid and the concentration of acid is determined, or vice versa.  

The key to any titration is stoichoimetry.  By using a standard solution, the moles of acid or base reacting can be calculated:

moles = L x M
 
Then, using molar ratios, the moles of the unknown can be calculated.  Then those moles of unknown are usually expressed in molarity:

M = moles/L

During the titration, we must stop right at the point where stoichiometric amounts of acid and base react.  This is called the equivalence point or stoichiometric point.
The problem with acids and bases is that nothing happens at the equivalence point to tell you to stop the titration.  An indicator is used to solve this problem.  The indicator is a molecule that changes color depending on the acidity of the solution.  Near the equivalence point, the acidity will change very rapidly.  When the indictor changes color, this is called the endpoint (because you end the titration then).  We will use an indicator called phenolphthalein in this lab.  Phenolphthalein is clear in acidic solution and pink in basic solution.

Example:
A standard solution of 0.35 M HCl will be used to determine the concentration of an unknown solution of potassium hydroxide (KOH).  A 12.5 mL sample of KOH is placed in a flask and a few drops of phenolphthalein added (the solution turns pink, why?).   The HCl solution is added drop wise from a buret until the sample turn clear (the endpoint).  19.73 mL of the acid was required to reach the endpoint.  What is the molarity of the KOH?
balanced equation:	HCl  +  KOH    KCl  +  H2O

 0.01973 L HCl  x  0.35 moles/L HCl  = 0.0069 moles HCl reacted
				L
0.0069 mol  HCl  x  1 mol KOH  =  0.0069 moles KOH reacted
			  1 mol HCl

0.0069 mol KOH  =  0.55 M KOH
	0.0125 L

An alternative (and more efficient) way of calculating the unknown concentration uses the following formula:

	AMBVB = BMAVA

Where A and B are the coefficients of the acid and base respectively, and M and V are molarity and volume.

	(1)( MB)( 0.0125 L) = (1)( 0.01973 L)( 0.35 moles/L)
	
MB =  0.55 M KOH

We will use a standardized 0.1 M NaOH solution to determine the concentration of some unknown acid solutions.


PROCEDURE

· Record the identity of the unknown acid assigned.
· Carefully measure 10 mL of the unknown using a volumetric pipet and add it to a 125 mL Erlenmeyer flask.
· Add about 25 mL of distilled water to the flask
· Add 3-4 drops of phenolphthalein.
· Rinse and fill a buret with the same NaOH solution that was standardized in part one. (Ask instructor if this is necessary, as many classrooms use burets for NaOH exclusively.)
· Record the initial buret reading.
· Start adding the NaOH to the flask dropwise, stopping at a faint pink endpoint.
· Record the final buret reading.
· Repeat the procedure for the second trial.





CALCULATIONS

· Write a balanced equation for your reaction.
· For each trial, use the coefficients from the balanced equation, the volume of NaOH used and the molarity of NaOH, and the volume of acid to calculate molarity (M) of NaOH reacted.  AMBVB = BMAVA
· Average the molarity for both trials.
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[bookmark: _GoBack]Identity of unknown acid:  (include type of acid and assigned letter)_________________ (1 mark)

Balanced Neutralization Equation:   (2 marks)



Data Table:  (11 marks)

					Trial one				Trial two

Volume of acid sample (ml)		______________			________________

Final Buret reading (ml)		______________			________________

Initial Buret reading (ml)		______________			________________

Net volume NaOH used (ml)		______________			________________

Molarity of unknown acid (M)	______________			________________

Average molarity of acid (M)				__________________


Sample Calculation AMBVB = BMAVA  for one of the trials:  (3 marks)







Extention question:  (3 marks)

38.64 ml of unknown LiOH solution is titrated with 0.591 M standard sulfuric acid solution.  If 23.32 mL of the standard acid solution is required to reach a phenolphthalein endpoint, what is the molarity of the unknown LiOH solution?  Write the balanced molecular equation.
