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Introduction: 

This lab-based upon the idea of acid-base titrations. This is a systematic process where a known concentration 
of an acid or a base, which can be used to solve for an unknown concentration of an acid which is added a 
solution until equilibrium has been reached. Equilibrium is the state in which the number of moles of the acid 
and the base is equal, at this point in the experiment the titration is complete. In an attempt to understand this 
process, the Bronsted-Lowry Theory and the Lewis Acid-Base Theory derive an excellent explanation. These 
theories are used to distinguish acid and bases. Through the Lewis Acid-Base Theory, acids are described as 
something that accepts electron pairs ( electron acceptor)However, bases lose electron pairs (electron donor). 
Essentially, the Bronsted-Lowry Theory explains that acid will donate a proton and that a base will accept a 
proton.  

Procedure: 

Followed from the lab manual: Dr. R. Venkateswaran, “Oh How Bitter a Thing It is” Acid-Base Titrations. 

Discussion: 

1. Does it matter what volume of concentrated NaOH you use in the beginning? 

the volume of concentrated NaOH that is used during the beginning does not matter since it is diluted in 
a volume of a concentrated solution along with distilled water, creating a new solution. The initial volume of 
concentration is irrelevant because the NaOH was diluted with H2O producing a stock solution. 

 2. Why do we determine the concentration of the NaOH just before we use it?  

the concentration of NaOH is determined just before it is used, so that the equation C1V1=C2V2 is 
equal. This allows the concentration of NaOH to be found so that the concentration of the unknown acid can be 
identified 

3. How do the volumes at equivalence point determined by Logger Pro compare to the volumes at which 
you observed the color change (endpoint)?  

The volume at the equivalence point is determined when the color changed from transparent to a light 
purple/ pink , while using the color indicator method. However, using Logger Pro has much more accuracy, 
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since the color indicator method may not have calculated the volume of the solution at its fully achieved 
equivalency. 

4. What are the sources of error inherent in the experiment? How does each source of error contribute to 
the result (ie. does it increase or decrease the value of the concentration?)  

Sources of error in the experiment occurred while using LabQuest 2, could be that the lab quest would 
accidentally get paused before the drops stopped, leaving more drops added to the mixture than recorded As 
well, the way we had our beaker placed under the dropper, was positioned in a way that some drops could have 
possibly been hitting the side of the beaker. Meaning some of the drops were possibly being recorded but not 
fully-added to the solution. 

5. ADDITIONAL: in the titration of the unknown acid ONLY, for the following amounts of the added 
base, DRAW the species you expect to have in solution. If there are MORE than one species, you can indicate 
them all and their approximate ratios. Explain WHY you expect to see those species in those ratios. (you can 
draw the molecule/ion or write its chemical formula)  

a) At 0 mL of added base  

The only species are H2C6H5O7(aq), and H3O+(aq) 

b) At midway to the first equivalence point  

Very little NaOH due to it being a strong base 

Little Na, H2C6H5O7-(aq), Na+(aq), H20(l) and OH-. 

c) At the first equivalence point  

Only NaOH (aq), H2C6H5O7-(aq), Na+ (aq), H20 (l) 

d) At midway to the second equivalence point  

Species are H2C6H5O7 HC6H5O7 Na and H20 

e) At the second equivalence point 

HC6H5O7, Na+, and H20 are present 

No protons donated as it is at the equivalence point 
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Conclusion: 

● The average concentration of NaOH was 0.05M. Using said data, 
●  the average concentration of the unknown acid was 0.05M.  

Reference(s): 

“What in the World ISN’T Chemistry”, General Chemistry Laboratory Manual, Dr. Rashmi 

Venkateswaran, 2019  

Appendix: 

 Raw Data 
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 Additional Data 

Trial 1 -HCL 

 

Colour change (approximation): pH=6.75 vol=7.143mL 
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Trial 2 -HCL 

 

 

Colour change (approximation): pH=7.00 vol=4.300mL 
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Trial 3 -HCL 
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Colour change (approximation): pH=6.60 vol=7.520mL 
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Trial 1 - Unkown acid 

 

Colour change (approximation): pH=9.00 vol=10.120mL 
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Trial 2 - Unknown acid 

 

Colour change (approximation): pH=8.20 vol=9.071mL 



 Antle16 

 

 

 

 

 

 

 

 

 

 

 

 

 



 Antle17 
Trial 3 - unknown acid 

 

 

Colour change (approximation): pH=7.60 vol=8.860mL 
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Monoprotic acid observations 

Variables Trial 1 Trial 2 Trial 3 

Initial glass burette 
reading 
 

16.2 ml 20.5 ml 21.1 ml 

Final glass burette 
reading 
 

6.1 ml 14.5 ml 11.1 ml 

Initial plastic burette 
reading 
 

40 ml 40 ml 40 ml 

Final plastic burette 
reading 
 

29.143 28.321 30.107 

Initial pH 2.54 2.62 2.58 

Final pH 11.47 11.82 11.47 
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 Sample Calculations 

1. Use the initial volume of NaOH, its initial concentration, and the total volume to 

 

determine the approximate concentration of your NaOH solution, in mol/L 

Equation: C1V1 = C2V2 

C1= 6M 

V1= 0.0044L 

V2= 0.249.4L 

C2= C1V1/V2 

 

= (6M)(0.0044L)/(0.249.4L) 

= 0.106 M = 0.1 (one sig fig) 

 

2. Use Logger Pro to determine the equivalence point of your titration...... 

Trial 1-Hcl acid 

C of HCl= 0.100M 

V of HCl= 0.010L 

V of NaOH= 0.04 L 

C of NaOH V of NaOH= b/a CHClVHCl 

C NaOH= C HCl V HCl / V NaOH 

= (0.100M)(0.0100L)/(0.040L) 

= 0.025M 

Trial 2  
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3. Repeat the procedure outlined in Step 2 of the Calculations to find the exact volume of base used to titrate 
the unknown acid 

Equation of acid: H2A(aq) + 2NaOH(aq) ➝ Na2A(aq) + 2H2O 

2nAcid = nNaOH 

 

2 CAcid V Acid = C NaOH V NaOH 

C Acid= C NaOH V NaOH/q(2)(VAcid) 

CNaOH= 0.025M 

VNaOH= 0.040L 

V of Acid= 0.0100L 

CAcid= CNaOHVNaOH/((2)(VAcid) 

CAcid= (0.025M)(0.040L)/ ((2)(0.0100L)) 

= 0.0500M 

4. Use your visually observed end points for both the HCl and the unknown acid to calculate a second 

concentration for your HCl and your unknown acid (the calculation is identical, but you do not need to 

use LabQuest/Logger Pro data).  

Trial 1 - HCl acid 

 

Vbase = 0.008457L 

b/a = 2 * Diprotic 

Vacid = 0.1201L 

 

C base x V base = (b/a)(C acid x V acid) 

(C base x V base)/(b/a)/V acid = C acid 

C acid = (1.4mol/L x 0.008457L)/(2)/0.1201L 
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C acid = 0.049291423mol/L 

C acid = 0.05mol/L 

Trial 2 - Unknown acid 

V​ ​Base​ ​= 0.010714L 

Base /Acid = 2 → Diprotic 

V acid = 0.12L 

C Base x V base = (b/a)(C acid x V acid) 

(C base x V base)/(b/a)/V acid = C acid 

C acid = (1.1mol/L x 0.010714L)/(2)/0.12L 

C acid = 0.049105833mol/L 

C acid = 0.05mol/L 

 

 

 

  

  

  

 


