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Acid-Base Titration Analysis

Name_________________________

Class_______
Introduction:
Acids and bases react in aqueous solution to form a salt and water.  This reaction, known as a neutralization reaction, is actually one type of a double displacement reaction.  
UNBALANCED: 
H2SO4 (aq)      +      NaOH (aq)         (        Na2SO4 (aq)      +      HOH (l)

   
       Sulphuric           sodium hydroxide         sodium sulphate             water

  acid

     (a base)                     (a salt)

Because there are many different acids and bases, neutralization reactions are very common.  If a neutralization reaction is run in the laboratory under controlled conditions, it can be used to determine the concentration of the acid or the base in the reaction.  This procedure, known as an acid-base titration analysis, involves accurately measuring the volume of a base that is required to neutralize a known volume of acid.  In order to calculate the concentration of the acid from the laboratory data, we must also know the concentration of the base used in the titration.  Thus to determine the concentration of an acid, we must have a base of known concentration and the equipment to accurately measure the volume of the acid and base reacting.  The concentration of the base is given in moles of acid or base per liter of solution or molarity (M).
Procedure:
1.  To a 250mL Erlenmeyer flask, add approximately 10.0 mL of 

     the sample solution (H2SO4). 

2.  Using a dropper, add 3 or 4 drops of phenolphthalein to the 

same flask.  Mix well.  (Don’t add too much phenolphthalein!  

The more is NOT better!)

3. Fill the burette with 0.100M NaOH solution.  Make sure that there is no air bubbles in the burette or at the bottom.  You may need to drain a little bit of the base to ensure that the whole burette is completely filled.

4. Record the initial volume of your NaOH solution.

5. Slowly add the base (NaOH) solution to the Erlenmeyer flask while swirling the contents until the equivalence point is reached.  You should observe a faint pink colour.  Rinse any splashes of the NaOH or vinegar down into the flask using a wash bottle to minimize errors.

6. Record the final volume of your NaOH solution once the equivalence point is reached.

7. Repeat steps 1-7 to obtain 3 trials with a volume within 0.200 mL.
8. Once you have finished the titration, dispose of the solutions in the sink as instructed by your teacher.  Rinse your flasks and return lab equipment. 

Pre-Lab Flowchart- Draw a diagram of the procedures involved:
 XE "Buret" 
Observations:
	Data Table

	
	Trial 1
	Trial 2
	Trial 3

	Initial buret reading (Vi)
	
	
	

	Final buret reading (Vf)
	
	
	

	Volume of NaOH used (VT)
	
	
	

	Average titration  volume
	

	Molarity of NaOH
	

	Volume of H2SO4 sample pipetted
	


Results/Calculations:
1. Write the balance equation for the neutralization reaction.

2. Calculate the moles of NaOH required to neutralize H2SO4.  (Show your work.)

3. Calculate the moles of H2SO4 neutralized by the NaOH.

4. Calculate the molarity of H2SO4.

Discussion:
1. How does deciding on the volume of the sample affect the procedure or the results of the experiment?

2. What was phenolphthalein used for?

3. What is the definition of the equivalence or stoichiometric point?
Check:

0.200 M NaOH is used to titrated 3 separate 50.0 mL samples of a solution of H2SO4 of unknown concentration. 
The NaOH is in the burette.  Use the following data table to calculate the [H2SO4] in the original H2SO4 solution. Show all of your steps clearly, including the balanced formula equation for the reaction.

	
	Trial 1
	Trial 2
	Trial 3

	Initial Burette Reading (mL)
	0.00
	9.02
	17.95

	Final Burette Reading (mL)
	9.02
	17.95
	26.89








Meet your equipment





A buret allows you to accurately measure the amount of liquid you add to a container. 





The first point to notice about your buret is that the numbering is “upside-down” compared to other measuring devices you have used.  Burets measure the amount of liquid delivered from them, not the amount they contain.  A full buret will read “0 mL” and an empty 50 mL buret will read “50 mL.”  You read the level in the buret from the bottom of the meniscus, as you did with the graduated cylinder in experiment 2.





Before you start to pour anything into the buret, check that the stopcock of the buret is closed.  (Closed is horizontal.  Open is vertical.  If you try to fill a buret with the stopcock in the vertical position, you’re likely to get your shoes wet.)





To fill the buret, use a funnel.  You might need a stool to stand on, too.  Put a waste beaker under the buret while you fill it, to catch any spills.





If you notice that your buret is dribbling liquid even when the stopcock is in the closed position, the stopcock may be assembled incorrectly.  Consult the instructor for help.
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