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4 - Classifying Chemicals: Acids & Bas_es__

VINEGAR TITRATION
Introduction:
The label on abottle of commercia white vinegar will sate, by law, the % by mass of acetic acid (HC,H305).
Usudly it is 5% (5 grams HC,H3O, per 100 grams vinegar solution). Some brands may be aslow as 3%.
Thevinegar we aretesting is labeled as:

Equipment:
50 mL Erlenmeyer flask Dropper bottle with vinegar & phenolphthaein indicator
Didtilled water bottle Dropper bottle with M NaOH solution

Wewill roughly test to see whether the label is correct. Perform four trids of atitration (as demongtrated in
class). Usethe designated amount of Vinegar. Fill in the Data Table below:

DATA | Trial # | Drops of Vinegar | Drops of NaOH(aq) CALCULATIONS | Calculated [Vinegar]
1 10
2 10
3 30
4 30
Questions:

1. Cdculate the concentration of the vinegar solution in each of the four trids. Fill in the Cdculaion Table
above. Usethe equation: VaMa = Vp Mp.

2. What isthe average of your four trids? [Vinegar] =

3. Weareusng 5% vinegar. This meansthere should be g HC,H30- in 100 g of vinegar solution.
How many grams of HC,H30O, would bein 1000 g of vinegar solution?

4. How many moles of HC,H30, would be in 1000 g of vinegar solution?
Show your line equation (with units):

5. Thedengty of vinegar is 1.08 g¢/mL. Using dendty as a conversion factor, cdculae the volume of 1000 g
of vinegar solution (in Liters). Show work:
1000 gvinegar X ¥ ¥ ¥a¥a¥a X Ya¥a¥Ya¥aYaYa =

6. Using answersfrom4 & 5, caculate the concentration (M) of avinegar solution labeled “5% acidity”.
Show work.

7. According to your data, isthis vinegar at least 5% acidity?
Suggest two ways this experiment could be carried out more carefully:



Practice Problems:

In an experiment very much like the “Vinegar Titration,” a student tests the concentration of another bottle of

vinegar. This bottle saysthat it has been diluted with water to a strength of 4% (by mass).

1) What isthe molarity (M) of acetic acid in this new vinegar?
(Show your work.)

2) Using astandardized NaOH solution of 0.650 M, the student does the following dropwise titrations.

Trial # Drops of Acid Drops of Base [Vinegar]
1 50 53
2 50 55
3 100 109
4 100 111
Determine from this datax

a) the concentration of acid for each trid (show work for Trid 1)

b) the average concentration of the vinegar.
Would your evidence suggest that this vinegar is “legd” according to the label?

3) Now let’s use some 1.00 M HCl and test the concentration of household ammonia (actualy NH,OH).
In each of the following trias, we measure out about 10 mL of HCl and add our “ammonid’ until we reach

the endpoint.
DATA

Cdculate the concentration of ammonium hydroxide in each of the three trids. (Show your work for tria 1.)

Trial # VquaniLc;f HCI Volumt(e rT(])Ili)NH4OH [NHAOH]
1 10.00 25.72
2 10.34 28.59
3 10.58 27.76




