
Experiment 6:  STANDARDIZATION OF A BASE; MASS PERCENT OF      

                          AN ACID 

Introduction 

The reaction of an acid and a base to form a 

salt and water is known as neutralization. In 

this experiment; potassium acid phthalate, 

abbreviated KHP, is used as the acid. It has 

a molecular weight of 204.22 and has only 

one acidic hydrogen atom per molecule. As 

a result, one mole of KHP reacts with one 

mole of NaOH. 

HKC8H4O4  +  NaOH   

NaKC8H4O4  +  H2O 

Titration is the process of measuring the 

volume of one reagent required to react with 

a measured volume or weight of another 

reagent. We will use this technique in two 

ways. In Part A of the procedure, we will 

determine the molarity of a NaOH solution 

by titrating it with a weighed sample of KHP 

dissolved in water. In Part B, we will 

determine the mass percent of pure KHP 

present in an unknown mixture by titrating it 

with a NaOH solution of known molarity. In 

a titration, the goal is to stop the addition of 

reagent when stoichiometrically equal 

amounts of the two reactants have been 

combined. This is called the equivalence 

point of the titration and is usually indicated 

by a change in the color of the solution 

being titrated. The color change is achieved 

by adding an indicator to one of the 

reagents. Indicators are substances which 

change color at a specific pH.  The point at 

which an indicator changes color is called its 

endpoint. In this experiment, the indicator is 

phenolphthalein, which is colorless in acidic 

solution, but pink in alkaline solution. 

 

 

Part A: Standardization of a NaOH Solution 

The molarity of a NaOH solution is found 

by titrating it with a weighed sample of 

KHP. From the weight of KHP used, we 

calculate the moles of KHP. Exactly the 

same number of moles of base is needed to 

neutralize this number of moles of KHP 

since based on the balanced equation, one 

mole of NaOH reacts with one mole of 

KHP. We then calculate the molarity of the 

base solution from the titration volume and 

number of moles of NaOH in that volume. 

 

These relationships can be described 

mathematically as follows: 

 

1. The number of moles of KHP is found by 

dividing the mass of KHP by the molecular 

weight of KHP. 

  

 moles KHP  =  _____mass  KHP______ 

    MW KHP (204.22 g/mol)   

 

 

2. The number of moles of NaOH is found 

by multiplying the moles of KHP by the 

mole ratio of NaOH to KHP given by the 

above, balanced chemical reaction. 

 

moles NaOH  =  moles KHP x 1 mole NaOH                  

                                                   1 mole KHP 

 

     

3. The molarity of the NaOH solution is 

found by dividing the moles of NaOH by the 

liters of NaOH solution required to reach the 

endpoint of the titration. 

 

     molarity NaOH sol  =  moles NaOH 

                  liters used 



Part B: Mass Percent of KHP in an 

            Unknown Mixture 

 

The mass percent of KHP in an unknown 

mixture is found by titrating a weighed 

sample of the mixture with the NaOH 

solution whose molarity was found in Part 

A. From the volume of NaOH solution used 

and its molarity, we calculate the number of 

moles of KHP present in the sample. The 

mass of KHP present in the sample is 

calculated by multiplying the number of 

moles of KHP by the molecular weight of 

KHP. We then calculate the mass percent of 

KHP in the sample from the mass of KHP 

and the original weight of the sample. 

 

These relationships can be described 

mathematically as follows: 

 

1. The moles of NaOH required to reach the 

endpoint is found by multiplying the liters of 

solution used by the molarity of the solution 

(this was found in Part A.) 

 

 moles NaOH 

                  

        =  liters NaOH used  x  molarity NaOH 

          

        =  liters NaOH used  x  moles NaOH 

                                  1 liter solution      

 

 

2. The number of moles of KHP is found by 

multiplying the moles of NaOH by the mole 

ratio of KHP to NaOH given by the above, 

balanced chemical reaction. 

 

moles KHP  =  moles NaOH  x 1 mole KHP 

                                                 1 mole NaOH                                    

 

3. The grams of KHP are found by 

multiplying the number of moles of KHP by 

the molecular weight of KHP. 

 

mass KHP  =  moles KHP  x   MW KHP 

                                              (204.22 g/mol) 

 

4. The mass percent of KHP is found by 

dividing the mass of KHP by the mass of the 

original sample. 

mass % KHP  =   mass KHP    x    100% 

                             mass sample 

 

Procedure 

 

Part A: Standardization of a NaOH Solution 

 

1. Using weighing paper, measure between 

0.2500-0.5000 grams of KHP on the 

electronic balance. The exact amount of acid 

that you use is not crucial, but you must 

know the actual mass of acid that you use to 

4 significant figures. Record this mass on 

your report sheet. 

 

2. Place the acid carefully into a 125 mL 

Erlenmeyer flask and then add about 30 mL 

of distilled water. If some KHP is sticking to 

the walls of the flask, rinse it down with 

more distilled water. You may have to warm 

the flask slightly in order to dissolve all the 

KHP.  

 

3. Fill a buret with the unknown base, 

making sure that the tip is completely filled 

and contains no air bubbles. Adjust the level 

of the liquid in the buret so that the bottom 

of the meniscus is at some relatively 

convenient position. Record this initial buret 

reading on your report sheet. 

 

4. Add 3 drops of phenolphthalein solution 

to the Erlenmeyer flask and place this flask 

on a piece of white paper under the buret. 

Add the base solution one drop at a time 

until the pink color persists for at least 30 

seconds. Note and record the final buret 

reading. 



 

5. Repeat steps 1 through 4 twice more, for a 

total of three trials. Your three NaOH 

concentrations should agree to within 0.01 

M. Find the average molarity of your three 

values. 

 

Part B: Mass Percent of KHP in an 

Unknown Mixture 

 

1. Using weighing paper, measure between 

0.5000 - 0.7500 grams of your solid 

unknown mixture on the electronic balance. 

The exact amount of unknown that you use 

is not crucial, but you must know the actual 

mass of unknown that you use to 4 

significant figures.  Record this mass on 

your report sheet. 

 

2. Following the procedure outlined in steps 

2 through 4 in Part A, above, find the 

amount of NaOH solution required to 

neutralize your unknown. Note and record 

both the initial and final buret readings. 

 

3. Repeat the titration twice more, for a total 

of three trials. Your three mass percent 

values should agree to within 5%. Find the 

average mass percent of KHP in your solid 

unknown. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Name __________________________ 

Report Sheet – Experiment 6 

 

Data and Calculations On the back of this page, show all your work for each step of the first trial 

for both Part A and Part B. 

 

Part A: Standardization of a NaOH Solution   NaOH bottle number_____________ 

 

            Trial 1             Trial 2   Trial 3 

 

Mass of KHP   ______________           ______________     ______________ 

 

Moles of KHP                         ______________           ______________     ______________ 

 

Moles of NaOH                      ______________           ______________     ______________ 

 

Final buret reading                  ______________           ______________     ______________ 

 

Initial buret reading                ______________           ______________     ______________ 

 

Volume of NaOH used          ______________           ______________     ______________    

 

Molarity of NaOH                  ______________           ______________     ______________    

             

Average Molarity of NaOH                                         ______________      

 

Part B: Mass Percent of KHP in an Unknown Mixture Unknown No._______________ 

                                     

 Trial 1             Trial 2   Trial 3 

 

Mass of Unknown            ______________           ______________     ______________ 

 

Final buret reading                 ______________           ______________     ______________ 

 

Initial buret reading               ______________           ______________     ______________ 

 

Volume of NaOH used         ______________           ______________     ______________ 

 

Moles of NaOH                     ______________           ______________     ______________    

 

Moles of  KHP                       ______________           ______________     ______________    

    

Mass of KHP                         ______________           ______________           ______________ 

 

Mass Percent KHP                ______________           ______________           ______________ 

 

Average Mass Percent KHP       ______________ 

 

 



 

 

Postlaboratory Assignment – Experiment 6 

 

1. Student A titrates all of his KHP samples to the same dark magenta endpoint and Student B 

titrates all of her KHP samples to the same light pink endpoint.  Which Student will have the 

more accurate results for the molarity of the NaOH solution?  Which Student will have the 

more precise results for the molarity of the NaOH solution?   

 

 

 

 

 

 

 

 

2. If an air bubble is trapped in the buret tip, but disappears during the titration, how does this 

affect the calculated mass percent of your unknown? 

 

 

 

 

 

 

 

 

  

3. The weights of dry acid are measured to the nearest milligram; however, the volume of water 

in which it is dissolved is not important.  Why is the addition of water to the dry acid not 

important?  Could you add water to the NaOH solution without affecting your data?  Why or 

why not? 

 

 

 

 

 

 

 

 

4.  A 0.298 g sample of potassium hydrogen phthalate (KHP) is dissolved in 100 mL of water.  If 

10.1 mL of sodium hydroxide solution are required to reach the equivalence point, what is the 

molarity of the sodium hydroxide?  This sodium hydroxide solution is then used to titrate 0.567 

g of a solid unknown which has been dissolved in 100 mL of water.  If 12.3 mL of sodium 

hydroxide solution is required to reach the equivalence point, what is the mass percent of KHP 

in the unknown? 

 



 

 

 

Name__________________________ 

Prelaboratory Assignment – Experiment 6 

 

1. What is the difference between an equivalence point and an endpoint? 

 

 

 

 

2.  Write the balanced equation representing the reaction in today’s experiment. 

 

 

 

3. A 0.394 g sample of KHP is dissolved in 100 mL of water. If 13.9 mL of NaOH solution are     

required to reach the equivalence point, what is the molarity of the NaOH solution? 

 

 

 

4. If the solid KHP is dissolved in 45.0 mL of water rather than the 30.0 mL recommended, 

how does this change affect the calculated molarity of the NaOH solution?  

 

 

 

5.  What is phenolphthalein’s color in an acidic solution? __________________ 

     What is phenolphthalein’s color in a basic solution?        __________________ 

 

 

6.  A 0.7497 g sample of solid unknown requires 23.7 mL of 0.1189 M NaOH solution to reach a 

phenolphthalein endpoint. What is the mass percent of KHP in the unknown? 

 



 


