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Introduction 
If you are a pool owner, you know that you need to regularly test your water’s pH 

level to ensure that it remains in between 7.2 and 7.8. A pH that is too high or too low, 

might cause damage to the the equipment used inside the pool and cloud the water. In 

order to determine if the pool water is too acidic or basic, people generally use pH 

testing strips as indicators. These change colours according to the pH level of the pool. 

In this lab we will be determining the amount of base required to neutralize an acid. The 

use of a pH indicator, in this case phenolphthalein, will allow us to see almost exactly 

how much base it takes for the neutralization to occur, since the solution will change 

colour. If the indicator has carefully been selected, the equivalence point and end point 

will be similar.  

To begin, an acid is a substance which typically has a sour taste and when it is 

considered to be strong, it is corrosive. A substance is only considered an acid if its pH 

level is in between 0 and 7. According to the ​Arrhenius​ definition, acidic substances 

tend to give away a H+ proton [1]. Similarly to the acids, bases are also corrosif when 

the are deemed to be strong, however, they usually have a bitter taste and their pH 

level is found in between 7 and 24. They are also OH- donors if you reference the same 

definition[2]. 

 

The following are examples that demonstrates the behaviour of acidic and basic 

substances dissolving in water, respectively.  

 

[1] HNO3 -> H+ +NO3- 

[2] NaOH -> Na+ + OH- 

 

Arrhenius's ​definition has shown to have certain restrictions when some substances 

were found to behave as a H+ donor, as well as an OH- donor simultaneously . This is 

when the ​Bronsted-Lowry ​definition comes in handy. In depth, the acid’s primary 

interpretation remains the same whereas the base is now define as a substance that 



can accept H+ protons. Since this lab session uses solly hydrogen ions and hydroxide 

ions, we will be bassing ourselves of of the ​Arrhenius​ definition. 

Moreover, it is possible to calculate the concentration of an unknown acid or 

base using the following equation. 

 

Concentration = ​Amount of solute (acid or base)(mol) 
     Volume of Solution (L) 
 

This concept will be important for the procedure of this experiment since we will be 

diluting NaOH with distilled water.  It is basically the same concept for both acids and 

bases, if there is a smaller amount of water mixed with the substance, then its 

concentration will be higher. If the amount of water is quite significant, the concentration 

will not be as strong. On top of that, it will allow us to determine the concentration of the 

unknown acids we will be working with.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Procedure 
As described in lab manual (Acid/Base Titrations, By Dr. Rashmi, Exp. 4, Page 18-82). 

 

Data Tables 
 

Part 1: Standardizing Diluted NaOH solution, determining the concentration of NaOH 

TRIALS 1 2 3 

Volume of the acid inside the 
solution in mL  
(Initial volume inside buret - final 
volume in buret) 

 
(24.25-14.22) 
=9.98 

 
(23.97-13.65) 
=10.65  

 
(22.78-12.33) 
=10.45mL 

Volume of base added to generate 
a change in colour (mL) 

 
11.2 

 
12.1 

 
14.79 

 

Part 2: Determining the concentration of an unknown acid, #3 

TRIALS 1 2 3 

Volume of the acid inside the 
solution in mL  
(Initial volume inside buret - final 
volume in buret) 

 
(22.76-12.91) 
=9.85 

 
(21.55-12.53) 
=9.02 

 
(24.39-14.15) 
=10.24 

Volume of base added to generate 
a change in colour (mL) 

 
18.755 

 
21.38 

 
22.206 





 





 





 

 

 

 

 



Observations 

 

Part 1​: 

 

Trial 1:​ ​After adding the indicator, the Phenolphthalein, to the acid, HCl, nothing 

changes, thus the solution remains clear and transparent. The same result was 

produced out of the mixture of NaOH and the distilled water.  After adding 11.20 mL of 

the base to the acidic solution, the liquid turned dark pink and remained transparent. 

 

Trial 2: ​After adding the indicator, the Phenolphthalein, to the acid, HCl, nothing 

changes, thus the solution remains clear and transparent. The same result was 

produced out of the mixture of NaOH and the distilled water.  After adding 12.10 mL of 

the base to the acidic solution, the liquid turned dark pink and remained transparent.  

 

Trial 3: ​After adding the indicator, the Phenolphthalein, to the acid, HCl, nothing 

changes, thus the solution remains clear and transparent. The same result was 

produced out of the mixture of NaOH and the distilled water.  After adding 14.79 mL of 

the base to the acidic solution, the liquid turned dark pink and remained transparent. 

 

Part 2: 

 

Trial 1: ​By adding the indicator, the Phenolphthalein, to acid #3, nothing changes, thus 

the solution remains clear and transparent. The same result was produced out of the 

mixture of NaOH and the distilled water.  After adding 18.755 mL of the base to the 

acidic solution, the liquid turned dark pink and remained transparent. 

 



Trial 2: ​By adding the indicator, the Phenolphthalein, to acid #3, nothing changes, thus 

the solution remains clear and transparent. The same result was produced out of the 

mixture of NaOH and the distilled water.  After adding 21.38 mL of the base to the acidic 

solution, the liquid turned dark pink and remained transparent. 

 

Trial 3: ​By adding the indicator, the Phenolphthalein, to acid #3, nothing changes, thus 

the solution remains clear and transparent. The same result was produced out of the 

mixture of NaOH and the distilled water.  After adding 22.206 mL of the base to the 

acidic solution, the liquid turned dark pink and remained transparent. 

 

Calculations 
1. Determining the initial concentration of the NaOH 

 

C2(0.2441L)=(6M)*(0.0041L) 

C2=0.1008M 

 

   2.  Finding the bases concentration, CbaseVbase=CacidVacid 

 

Part 1 

Trial 1: Cbase = ​0.100*9.98​ = 0.0891 M 
11.2 

 
Trial 2: Cbase = ​0.100*10.65​ = 0.880 M 

12.1 
 
Trial 3: Cbase = ​0.100*10.45 ​= 0.0706 M 

14.79 
Average: ​0.0891+0.880+0.0706​ = 0.346 M 

3 
 
*​Please refer to the graphs in Appendix A* 
 
 



3. Finding the concentration for acid #3, Cbase*Vbase= b/a Cacid*Vacid 

Part 2 

Trial 1: Cacid = ​0.346*18.755​ = 1.312 M 
       0.5*9.85 

Trial 2: Cacid =​ 0.346*21.38​ = 1.640 M 
     0.5*9.02 

Trial 3: Cacid = ​0.346*22.206​ = 1.501 M 
      0.5*10.24 

Average = ​1.312+1.640+1.501​ = 1.484 M 
3 

*Please refer to the graphs in Appendix A* 
 
Discussion  

When producing the mixture of NaOH with distilled water, the volume of 

concentrated NaOH used does matter. In depth, if we add a significant amount of the 

base to the distilled water, the solution will contain a higher concentration of NaOH 

whereas if we do not add as much, the solution will be less concentrated in NaOH. This 

can have an effect on the amount of drops needed to find the equivalence and end point 

of the acidic solution. If it is highly concentrated, it will take less drops to obtain our goal 

and if it less concentrated it will take more. Next, it is better to take record the 

concentration of the NaOH moments before conducting the experiment since it is a very 

dense substance. Hence, a precise measurement of the concentration can improve the 

results significantly. In the graph, ​pH vs. Volume - Trial 1​, with the calculated column, it 

is very easy to see that the drop counter was not functioning at the time we started 

adding the base solution to the acid. This is why the results for this one were not as 

precise. On top of that, Many other source of errors could have affected the outcome of 

this experiment such as, miscalculations, not well calibrating the drop counter and lack 

of precise measurements. There is also possibility that the beakers were not properly 

clean which means other substances could’ve contaminated our own.  

 

 



Conclusion 
In conclusion, the concentration of the NaOH is 0.346 M and the concentration of the 

unknown acid, #3, is 1.484 M. 
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