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1. Calculate the volumes of vinegar and NaOH used for each of the three trials. Record in the Calculations Table.
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2. Record the molarity of the NaOH you standardized in Experiment 21.

3. By definition molarity = moles—m
1 L solution

and moles solute = molarity (mol/L) - liters solution 5

Determine the moles of NaOH used in each of the three trials. Record in the Calculations Table.

4. The balanced equation for the reaction between vinegar and sodium hydroxide is

“Use the mole ratio and results from Calculation 3 to determine the moles of vinegar (acid) used to neutralize the
base in each trial. Record in the Calculations Table.

= , - _—

~ 376





[image: image2.jpg]Name Class Date

5. Given the moles of acid and volumes of acid for each trial, calculate the molarities for the three trials. Record.
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6. Calculate the average molarity of the acid. Record.

7. Determine the mass of one mole of HC,H;0,. Record in your Calculations Table.

8. If your vinegar was 0.500 M HC,H;0,, it would contain 0.500 mol of solute in in one liter of solution. Calculate the
mass of HC,H30, in 1 L of a 0.500 M vinegar solution.

Use the average molarity for your vinegar sample to determine the mass of HC,H;0, in 1 L of vinegar. Record.

9. If we assume the density of vinegar is very close to 1.00 g/mL, then the mass of 1.00 L of vinegar is 1000 g. The
percent, by mass, of acetic acid can be expressed as

% Hc‘fy;o,(bym) = massof HGH0, 5000

1000 g vinegar
Calculate the percentage of acetic acid in your vinegar sample. Record.





[image: image3.jpg]Calculations Table

NaOH Vinegar
Trial
Volume (mL) Moles Volume (mL) Moles Molarity
1
B o5 2
3
Average molarity of vinegar.
Mass of one mole of HC,H;0, . .....
Mass of acetic acid per L of vinegar
% mass of acetic acid in vinegar . ...
Questions
1. Complete the following table:
METHODS OF EXPRESSING CONCENTRATION OF SOLUTIONS
Name Symbol Solute Unit Solvent Unit ‘ Dimensions
molality mole kilogram solvent _imie solute
kg solvent
M liter solution _mole solute
liter solution
‘ normality equivalent

2. Answer the following questions after completing the above table. Which of the methods express the concentration of

solutions in a ratio of solute to solution and which in a ratio of solute to solvent?

General Conclusions

1. When fruit juice is fermented in the absence of air, alcohol and gaseous carbon dioxide are produced. Explain how

the carbon dioxide can be permitted to escape without allowing air to enter the system.

2. An industrial chemist measured the foﬁMng values when titrating 10.0 mL samples from a single vat of vinegar:

a.15.34 mL; b. 16.56 mL; c. 14.98 mL. What error might he have made in his titrations?

3. Summarize the steps that are necessary to calculate the molarity of an unknown acid after the data is taken in the
laboratory.





