
ACID/BASE TITRATION 
 

Materials and tools 

A 10ml volumetric whole pipette, a 100ml measuring flask, a 50ml or 100ml burette, 100ml conical beakers or 

beakers or conical flasks, a retort stand, a burette clamp or an ordinary clamp and cushioning materials, small glass 

funnels, a dropper, a safety pipette bulb or rubber tube and a syringe, a sheet of white paper and protective goggles. 

 

Chemicals 

Distilled water or filtered tap water, Vaseline, 

 strong weak 

acid HCl: Hydrochloric acid CH3COOH: Vinegar or acetic acid (ethanoic acid) 

base NaOH: Sodium hydroxide NaHCO3: Sodium hydrogen carbonate 

and pH indicators: phenolphthalein, methyl orange  

 

How to select pH indicator 
 

 

 

Sample of strong acid and strong base titration: 

Graph 1 shows titration of unknown concentration HCl 

using 0.1mol/l NaOH aqueous solution. 

As the strong acid (HCl) reacts with a strong base 

(NaOH) to form a neutral (pH=7) solution, we can use 

either “phenolphthalein” or “methyl orange” 

 

 

Sample of weak acid and strong base titration: 

Graph 2 shows titration of unknown concentration 

CH3COOH using 0.1mol/l NaOH aqueous solution. 

As the weak acid read with a strong base to form a 

basic (pH>7) solution, we must use “phenolphthalein” 

which has pH 8.0 to pH 9.8 transition pH range. 

 

 

Sample of strong acid and weak base titration: 

Graph 3 shows titration of unknown concentration 

NaHCO3 (Sodium hydrogen carbonate) aqueous 

solution using 0.1mol/l HCl. 

As the strong acid will react with a weak base to form 

an acidic (pH<7) solution, we must “methyl orange” 

which has transition pH range from pH3.1 (red) to pH 

4.4 (orange).  

 



 
Determining of the Acid Concentration in Vinegar Using Acid/Base Titration 

 

Objective: Apply acid/base titration to determine the unknown concentration of an acid in vinegar. 
 

Method 
Q1: The given concentration of NaOH solution is               mol/l. 
 

A) Preparing the vinegar solution 

1) Rinse the volumetric (whole) pipette with some vinegar. 

 
 

a.) Draw the liquid into the pipette 

using the bulb. 

b.) Rotate and tilt the pipette to get the 

inside of the pipette wet with the 

liquid 

c.) Let the liquid drain out of the pipette 

into an empty beaker 
 

Note: Use the pipette bulb to draw up 

liquid but be sure to NEVER get any of 

the liquid inside the bulb – this leads to 

contamination 
 

NEVER USE YOUR MOUTH ON THE 

PIPETTE! 

2) Repeat the rinsing steps two or three times.  This process will condition the pipette. 

 

In order to show the 

liquid clearly, blue 

colour was used.  

3) Using the rinsed (conditioned) pipette, transfer 10.0ml of the vinegar from the flask to a clean volumetric flask. 

4) Add water carefully to the flask.  After you fill the water near the graduation line, use a dropper to add water up 

to the line.  The bottom of the meniscus should be equal with the line. 

 

Q2: What is the dilution factor of the new vinegar solution?                 

 

B) Preparation of the titration 

 

Dilution of the vinegar 
 

1) Rinse the pipette 2 or 3 times using the 

diluted vinegar solution you made in part 

A. 

 

2) Transfer 10.0ml of the diluted vinegar 

solution to a clean conical beaker using the 

rinsed pipette. 

 

3) Add 2 drops of phenolphthalein liquid to 

the beaker. 

 



 

Rising the burette 
1) Add some NaOH aqueous solution 

into a clean dry beaker. 
 

2) Add approximately 5 ml of NaOH 

solution into the burette. 
 

3) Tilt and rotate the burette to rinse. 
 

4) Hold the burette upright and open 

stopcock to allow the liquid to 

drain into an empty improvised 

beaker. 
 

5) Repeat rinsing at least two times.  

This process is also called 

conditioning. 

MAKE SURE THE STOPCOCK IS CLOSED BEFORE ADDING ANY LIQUIDS TO THE BURETTE! 
 

Filling the burette 

1) Fill the rinsed burette above the 0.0ml line with NaOH aqueous solution.   

Adjust the height of the top opening of the burette lower than eye level in order not to make the NaOH 

solution drops jump into your eye. 

2) Place an improvised beaker under the burette tip and open stopcock to eject air from the tip of the burette. 

3) Adjust the stopcock to align the meniscus with the 0.0ml line of the burette. 

 
C) Acid/Base Titration 

 

1) Place the burette in the burette clamp on the retort stand 

and fasten the clamp. 

2) Place the beaker with the diluted vinegar solution and 

indicator under the burette and lower the tip of the burette 

into the beaker. 

3) Read the initial NaOH solution volume of the burette and 

record it on the table on the last page to the second decimal 

place (e.g. 0.15ml). 

4) Release approximately 1ml of NaOH solution into the 

beaker.  Stir the liquid in the beaker twisting your wrist 

and observe the disappearance of fuchsia (bright pink) 

colour. 

5) Keep adding 1ml NaOH solution until the disappearance 

comes to take time. 

6) Add NaOH solution drop by drop up to the last drop which 

make pale fuchsia colour remain.  (Equivalence point) 

7) Read and record the NaOH volume in the burette. 

8) Repeat procedure “B and C” at least three times. 

 

 



ACTIVITY SHEET 1 

ACID/BASE TITRATION 
Class:  Group:  Date:  

 

Names of group member (fill in block letters) 

Index number First name Middle name Last name 

    

    

    

    

    
 

 

Results and Calculations 

Q1: The given concentration of the NaOH solution is                mol/l. 

Q2: What is the dilution factor of the new vinegar solution?                 

 
Table 1: Volume of NaOH aqueous solution used in titrations 

Volume of 
NaOH solution 

1 2 3 4 Average 

Final Value (b)      

Initial Value (a)      

∆Volume 
(b – a) 

    ml 

 
1. What is the molar concentration of CH3COOH in the diluted vinegar solution? 

 
2. What was the initial concentration of CH3COOH in vinegar solution (before you diluted it)? 

 

 

_________________(mol/l) 

3. Since the vinegar solution is a mixture of water (density = 1.00 g/ml) and acetic acid (CH3COOH, MW = 60 

g/mol), what is the mass percent (% w/w) of the acetic acid in the original vinegar solution?  (Assume that 

we have 1000 ml of vinegar) 

 

 

_______________(% w/w) 

4. Why can we use wet glassware (with water) when we diluted the vinegar? 

 
 
 
 

5. Why do we have to condition (rinse) the pipettes and burettes with the same solution we are transferring in 

them before we use them in an experiment? 

 
 
 

 
 
 

 

 



ACTIVITY SHEET 2 

ACID/BASE TITRATION 2 
Class:  Group:  Date:  

 

Names of group member (fill in block letters) 

Index number First name Middle name Last name 

    

    

    

    

    
 

 

Determining of the hydrochloric acid concentration 

Q1: The given concentration of the NaOH solution is                mol/l. 

Q2: What is the dilution factor of the new hydrochloric acid?                 
 

Table 1: Volume of NaOH aqueous solution used in titrations 

Volume of 
NaOH solution 

1 2 3 4 Average 

Final Value (b)      

Initial Value (a)      

∆Volume 
(b – a) 

    ml 
 

1. What is the molar concentration of diluted hydrochloric acid? 

 
 

Determining of the NaHCO3 concentration in the aqueous solution 

Q3: The concentration of the diluted hydrochloric acid is                mol/l. 

Q4: Which pH indicator should we use?                          
 

Table 1: Volume of HCl used in titrations 

Volume of 
NaOH solution 

1 2 3 4 Average 

Final Value (b)      

Initial Value (a)      

∆Volume 
(b – a) 

    ml 
 

1. What is the molar concentration of NaHCO3 aqueous solution? 

  
 


