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Chemistry 12 Warren—NKEC



Name: ________________________



Titration Lab Purpose: To standardize a base and use it to determine the concentration of vinegar. Introduction: A chemical analysis that is preformed with the aid of volumetric glassware (e.g. pipettes, burets, volumetric flasks) is called volumetric analysis. For a volumetric analysis procedure, a known quantity or a carefully measured amount of one substance reacts with a to-be determined amount of another substance with the reaction occurring in aqueous solution. The volumes of all solutions are carefully measured with volumetric glassware. The known amount of the substance for analysis is generally measured and available in two ways. 1. As a primary standard: a precise mass (thus moles) of a solid substance is measured on a balance, dissolved in water and then reacted with the substance to be analyzed. 2. As a standard solution: a measured number of moles of substance is present in a measured volume of solution – a solution of known concentration, generally expressed as molarity of the solution. A measured volume of the standard solution then reacts with the substance being analyzed. The reaction of the known substance with the substance to be analyzed, occurring in aqueous solution, is conducted by a titration procedure. A titration requires a buret to dispense a liquid, called the titrant, into a flask containing the analyte. The titrant may be a solution of known or unknown concentration. In this experiment, the titrant is sodium hydroxide and the analyte is an acid. A reaction is complete when stoichiometric amounts of the reacting solution substances are combined. In a titration this is the stoichiometric point. In the experiment, the stoichiometric point for the acid-base titration is detected by using phenolphthalein indicator. The point at which the phenolphthalein indicator changes color is called the endpoint of the indicator. Indicators are selected so that the stoichiometric point in the titration coincides with the endpoint of the indicator. Too much indicator in a solution may cause the pH to change thus required more titrant than necessary. For Part A, the reaction of sodium hydroxide with KHP is KHC8H4O4(aq) + NaOH(aq)  H2O(l) + NaHC8H4O4(aq) For Part B, the reaction of sodium hydroxide with vinegar is CH3COOH(aq) + NaOH(aq)  H2O(l) + NaCH3COO(aq) 1
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CH3COOH is acetic acid which constitutes the portion which gives vinegar its flavor and other physical properties. OVERVIEW: An accurate molar concentration of NaOH (titrant) will be determined by using dry potassium hydrogen phthalate as a primary standard. The NaOH solution, now a secondary solution, is then used to determine the molar concentration of vinegar (and acid). Part A: Standardizing the Base 1. Prepare the primary standard acid. Measure approximately 0.50 g of potassium hydrogen phthalate (KHP) on weighing paper and transfer it to an Erlenmeyer flask. Record the exact mass. Similarly, prepare one more sample while you are occupying the balance. Dissolve the KHP in about 50.0 mL of deionized water and add 2 drops of phenolphthalein indicator. 2. Prepare the buret. Wash the 50 mL buret and funnel with water and soap. Flush the buret with tap water and rinse several times with deionized water. Rinse the buret with three 5-mL portions of the NaOH solution making certain that the inside of the buret is wet with NaOH solution. Any wastes may go down the drain. 3. Fill the buret. Using a clean funnel, fill the buret with the NaOH solution. After 10-15 seconds, read the volume by viewing the bottom of the meniscus. Bring the buret down to read the volume. Record the initial volume on your observations sheet. Place a white sheet under the Erlenmeyer flask containing the acid 4. Titrate the Primary Standard acid. Slowly add the NaOH solution from the buret to the first acid sample prepared in step 1 above. Initially add the NaOH in 1-2 mL increments. As the endpoint nears, the color fade of the indicator occurs more slowly. Occasionally rinse the walls of the Erlenmeyer flask with water from your wash bottle. The endpoint should be ½ drop of a slight pink and should persist for 30 seconds. Record the final volume of the NaOH in the buret. 5. Repeat the Analysis of the Remaining Standard acid samples. Refill the buret with NaOH and repeat the titration TWO more times with accurate masses of KHP.
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PART B: Vinegar Analysis 1. Prepare the vinegar sample. Accurately measure 3 mL of vinegar to a clean Erlenmeyer flask and add 2 drops of phenolphthalein. Add 20 mL of deionized water into the flask. 2. Fill the buret. Using a clean funnel, fill the buret with the NaOH solution. After 10-15 seconds, read the volume by viewing the bottom of the meniscus. Bring the buret down to read the volume. Record the initial volume on your observation sheet. Place a white sheet under the Erlenmeyer flask containing the vinegar. 3. Titrate the vinegar sample. Slowly add the NaOH solution from the buret to the first acid sample prepared in step one above. Swirl the sample of vinegar after each addition. Continue until you reach the endpoint. Be careful not to pass the end point. Record all observations on the sheet provided. 4. Repeat the titration. Perform the titration one more time with the vinegar. Part A: Standardizing a Base Trial 1



Trial 2



Trial 3



Trial 4



1. Mass of KHC8H4O4 (KHP) (g) 2. Molar mass of KHC8H4O4 (g/mol) 3. Moles of KHC8H4O4 (mol) 4. final reading of NaOH (mL) 5. initial reading of NaOH (mL)



6. Volume of NaOH dispensed (mL) 7. Molar concentration of NaOH (mol/L) 8. Average molar concentration of NaOH (mol/L)
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Show calculations for trial 1 - Steps 7 and 8 on table here!



Part B: Vinegar Analysis Data



Trial 1



Trial 2



Trial 3



Trial 4



1. volume of vinegar used (mL) 2. buret reading of NaOH, FINAL (mL) 3. buret reading of NaOH, INITIAL (mL) 4. Volume of NaOH used (mL) 5. Average molar concentration of NaOH (from part A) (mol/L) Show calculations for trial 1 –3 for 1-5 on table above here!
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Part B: Vinegar Analysis (cont.) Analysis of data 1. amount of NaOH added (mol) 2. amount of CH3COOH in vinegar(mol) 3. volume of vinegar used (mL) 4. molarity of acetic acid in vinegar (mol/L) 5. average molarity of acetic acid in vinegar (mol/L)



Trial 1



Trial 2



Trial 3



Trial 4



Calculations for trial 1 – for 1-5 on table above
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