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Soft drinks are somewhat acidic. Along with “carbonation” (carbonic acid), many soft drinks contain citric acid and/or phosphoric acid. Fruits and fruit juices also contain acids, such as citric acid (oranges and other citrus fruits), tartaric acid (grapes), or malic acid (apples).
In this investigation, you will choose a soft drink and/or a fruit juice and determine its acid concentration. Depending on the beverage that you test, it may also be possible to identify the acid, or acids, that are present in the beverage.
PRE-LAB ACTIVITY
1. In the titration of acetic acid, CH3COOH, a 0.20 M solution of NaOH is used. A volume of 15.00 mL of CH3COOH solution is titrated. If it takes a total of 24.55 mL of NaOH solution to reach the equivalence point, what is the molar concentration of the CH3COOH solution?
2. If you are titrating a carbonated beverage, but you do not know which weak acid it contains, how can you identify the weak acid from the titration data and/or graph of the titration?
INITIAL INVESTIGATION
In the Initial Investigation, you will gain experience using a pH Sensor to conduct a titration of a weak acid.
1. Obtain and wear goggles.
2. Add 50 mL of distilled water to a 250 mL beaker. Measure out 10 mL of an acetic acid solution of unknown concentration into the beaker. WARNING: Acetic acid solution, CH3COOH: Causes skin and eye irritation.
3. Place the beaker on a Stir Station and add a magnetic stirring bar. 
4. Launch Graphical Analysis. Connect the pH Sensor to your Chromebook, computer, or mobile device. 
5. Set up the data-collection mode.
a. Click or tap Mode to open Data Collection Settings. Change Mode to Event Based.
b. Enter Volume as the Event Name and mL as the Units. Click or tap Done. 
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6. Use an Electrode Support to suspend the pH Sensor on the Stir Station (see Figure 1). Position the pH Sensor so that its tip is immersed in the acid solution but is not struck by the stirring bar. Gently stir the beaker of acid solution.
7. Rinse and fill a 50.0 mL buret with ~0.1 M NaOH solution Attach the buret to the Stir Station using a clamp (see Figure 1). Note: Your instructor will provide you with the exact molar concentration of the NaOH solution. DANGER: Sodium hydroxide solution, NaOH: Causes severe skin burns and eye damage. Do not breathe mist, vapors, or spray.
8. It can be helpful to conduct a first titration run in a so-called “quick and dirty” manner, where you add the NaOH solution 1 mL at a time to get a rough idea of how the titration curve will develop. This will give you good information from which to plan a second, more accurate titration. A few tips to keep in mind
· Determine an initial pH reading, before adding any NaOH solution.
· For a more accurate titration, add NaOH solution in small increments, raising the pH of the mixture by about 0.15–0.25 units at a time, until you are near an equivalence point.
· Near an equivalence point, it is good to add NaOH solution drop by drop.
9. When you have finished the titration, dispose of the reaction mixture as directed. Rinse the pH Sensor with distilled water.
10. Repeat the necessary steps to titrate a second 10 mL sample of acetic acid. In the second data-collection run, add the NaOH solution carefully near the equivalence point.
PLANNING FOR THE final investigation
Discuss the results of your titration of acetic acid. You will be conducting similar titrations to learn more about the acids found in soft drinks and/or fruit juices. Discuss how you might run the titrations to obtain the best results.
Choose two soft drinks or fruit juices to test and consider the following questions as you develop your plan:
· Will the molar concentration of the NaOH solution be important?
· Which acids are contained in the soft drinks or juices your group will be testing?
· How will you use your titration data to identify the acids in your beverages?
· How will you use the data to calculate the concentration of the acids in your beverages?
· If a beverage contains more than one acid, how will your test data help you distinguish one acid from another? 
final INVESTIGATION
As you carry out your approved plan, consider the following questions:
· What is the optimum number of data-collection runs to achieve the best data?
· If you are testing a soft drink, how will you deal with the carbonation in a manner that provides consistent titration results?
· How will you analyze a titration graph with two equivalence points?
ANALYZING RESULTS
When preparing your report, include
· A statement of the results: What was the acidity of the beverages chosen by your group?
· A description of the method that you used in the investigation. Include any changes that were made to the procedure that was used during the Initial Investigation.
· An analysis of the graphs and supporting calculations
Additional items to consider including in your report
· A comparison of your results with the results from other groups
· A description of any surprising test results or observations by your group during the investigations
· Recommended modifications to the procedure that would increase accuracy, save time, or ensure that liquids are handled more efficiently and safely 
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