
Titration of a Weak Acid 
 

Name ___________________  Unknown number ____ Partner ______________________ 
 

No introduction or procedure are required for this laboratory report. 
 

Results: (no additional text is required beyond answering the following questions). 
Write the complete ionic equation for the standardization titration (Use HP– and P2– for the 
hydrogen phthalate and phthalate ions, respectively): 
 
Write the net ionic equation for the standardization titration: 
 
Average volume per pulse of the titration pump and standard deviation of the trials: 
 

                                _________ ± ________ µL 
 

Table 1: Standardization Titration Trials (for the Included category, I = included in average, E = 
excluded because of known specific error, Q = rejected by a Q-test) (you may have only two 
entries for this table): 
 

mass of KHP (g) moles KHP 
(mol) 

Vt (µL) NaOH concentration 
(M) 

Included 

     
     
     
     
     

 

Average concentration of your standardized base and the uncertainty: (express the uncertainty as 
the range for two trials or the standard deviation of the trials for more than two trials) 
 

                   _________ ± ________ M 
 

Average and standard deviation of the trials for the auto-pipettor:  _________ ± ________ µL 
 

Table 2: Weak Acid Titration Trials: HA is the weak acid (HA = CH3COOH or HCOOH). (You 
may have only two entries in this table) 
 

Vt (µL) [HA] (M) Student name 
   
   
   

 

Average weak acid concentration and range (or standard deviation if more than two trials): 
 

 __________ ± _________ M 
 

The average pKa of the weak acid and range is  _________ ± ________ 
The identity of the weak acid is ______________________ 
Draw the Lewis Dot structure of your weak acid: 
 
 
 



Write the complete ionic equation for the weak acid titration (Use CH3COOH or CH3COO– for 
acetic acid and acetate, respectively. Use HCOOH and HCOO– for formic acid and formate 
respectively): 
 
Write the net ionic equation for the titration reaction of the weak acid: 
 

Discussion: (No formal discussion text is required. Complete the following entries.) 
 

The predominant species at the beginning of the weak acid titration (before addition of any base) 
is ________________  so that the initial pH is ___choose one: acidic, basic, or neutral _____ 
 

The predominant species at the half-equivalence point of the weak acid titration are 
_____________ and _____________ so that the pH at the half-equivalence point is ___choose 
one: acidic, basic, or neutral _____ 
 

The predominant species at the equivalence point of the weak acid titration is _____________ so 
that the pH at the equivalence point is ___choose one: acidic, basic, or neutral _____ 
 
Fill in the following table where HA is your weak acid (HA = CH3COOH or HCOOH):  
 

Substance Electrolyte type Acid/base type pH of a ~0.1 M 
solution 

NaOH strong or weak strong or weak – acid or base acidic, basic or neutral 
KHP strong or weak strong or weak – acid or base acidic, basic or neutral 
HA strong or weak strong or weak – acid or base acidic, basic or neutral 
NaA strong or weak strong or weak – acid or base acidic, basic or neutral 

 

(a). Consider the factors that influenced the precision and accuracy of the data: (See the write-
up report section for a discussion of these considerations). 
    i. The device measurement that is the predominant source of random error for the concentration of the 

weak acid: ______________________ 
    Which is larger, the uncertainty caused by the volume of a single pulse or the uncertainty 

based on the concentration of the sodium hydroxide? _____________________. 
    ii. A source of systematic error in the concentration of the weak acid is: _____________ 
     Assuming the calibration error is positive (too large), does this systematic error make the final 

concentration too low or too high? _______________ 
 

(b). Calculate the theoretical pH at the equivalence point of your weak acid using the 
experimental pKa. At the equivalence point the solution is close to 4.0x10-3 M acetate or formate 
ion, assuming a total volume of 50.0 mL. The theoretical pH at the equivalence point is the pH of 
a 4.0x10-3 M acetate or formate solution, depending on your unknown. Compare this theoretical 
value to the experimentally determined value of the pH at the equivalence point. 
     The reaction that determines the pH at the equivalence point is (hint: either acid dissociation 

or conjugate base hydrolysis): __________________ → ______________________ 
 

 The theoretical pH at the equivalence point is _______________ 
 

 The experimental pH at the equivalence point is _______________ 
 
Attach copies of your weak acid titration curve(s) with captions giving the student who did 
the titration. (You need not reference the Figures in the text of the report, since this report is not in formal form) 


