
Chemistry 11

Titration Calculations
A titration is an analytical technique that can be used to find out how much of a substance you have. The equivalence point of the reaction is the point at which the number of moles of acid are in the same proportion to the number of moles of base as described in the equation. An indicator is used to show the equivalence point. Common indicators are phenolphthalein, universal indicator, litmus, and bromothymol blue.

Example 1
It is found that 42.5 mL of 1.02 M NaOH have been added to 50.0 mL of vinegar when the phenolphthalein in the solution just turns pink. What is the concentration of the vinegar?

Step 1
Write a balanced symbol equation.

NaOH  +  HC2H3O2                              H2O   +   NaC2H3O2
Step 2
Calculate the number of moles of given.


? mol NaOH
=   42.5 mL  NaOH soln   x       1.02 mol NaOH







1000 mL NaOH soln



=   0.0434 mol NaOH

Step 3
Calculate moles of unknown.


? mol HC2H3O2
=   0.0434 mol NaOH   x
1 mol HC2H3O2








  
 1 mol NaOH





=   0.0434 mol HC2H3O2
Step 4
Calculate the concentration (or volume) of unknown.


Original volume of vinegar  =  50.0 mL


[HC2H3O2]   =   0.0434 mol HC2H3O2     x      1000 mL





50.0 mL soln

  1.00 L




=   0.868 M

Example 2
A sodium carbonate solution was made by dissolving 1.59 g of anhydrous Na2CO3 to make 100.0 mL of solution. 10.0 mL samples were then taken and titrated with the HCl product.

The following results were obtained from the titration of 10.0 mL of Na2CO3 (aq) with diluted HCl(aq).


Trial
1
2
3
4


Final Burette Reading (mL)
13.3
26.0
39.8
13.4


Initial Burette Reading (mL)
0.2
13.3
26.0
0.6


Volume of HCl(aq) added (mL)
13.1
12.7
12.8
12.8

Step 1
Calculate the molar concentration of the sodium carbonate solution.


[image: image1.wmf]
Step 2
Write a balanced symbol equation.

2 HCl(aq)  +  [image: image2.wmf](aq)                              2 NaCl(aq)   +   H2CO3 (aq)
Step 3
Calculate the volume of HCl added.


Notice that four trials were done, and the volume in Trial 1 is significantly higher than the other three trials. The volume in the first trial should be the best average, typically three results within ±0.1 mL.
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Step 4
Use Steps 2 - 4 in the previous example as a guide to perform the necessary stoichiometry calculations to find [HCl]. The combined steps are shown below.
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=  0.235 M
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