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TEACHER NOTES 
Determining the Phosphoric Acid Content in Soft Drinks
LQ 35

From Chemistry with Vernier
1. In the Electronic Resources you will find multiple versions of each student experiment—one for each supported data-collection software or app (Logger Pro, Graphical Analysis, Spectral Analysis, LabQuest App, and EasyData). Deliver to your students the version that supports the software and hardware they will use. Sign in to your account at vernier.com/account to access the Electronic Resources. See Appendix A for more information. Note: The printed version of the book and the PDF of the entire book (found in the Electronic Resources) include only the Logger Pro versions of the experiments.

2. There are two methods in the student pages. Method 1 has the student deliver volumes of NaOH titrant from a buret, so buret volumes are read and entered manually. Method 2 uses a Vernier Drop Counter to take volume readings. If you have a Drop Counter, use Method 2. If not, use Method 1.

3. Decarbonate the cola soft drinks the day before doing the experiment. Boiling the beverages for 15–20 minutes will also remove most of the carbonation. If you boil the beverage, note the initial volume, then add distilled water to replenish evaporated liquid when you are finished.
4. The preparation of 0.050 M NaOH requires 2.0 g of NaOH (GHS Signal Word: DANGER) per liter of solution.

5. It is interesting to compare the acidity of several varieties of the same brand of cola soft drink, such as Pepsi®, Diet Pepsi, Caffeine-Free Pepsi, Caffeine-Free Diet Pepsi, and Crystal Pepsi.

6. The pH calibration that is stored in the data-collection software works well for this experiment. For more accurate pH readings, you (or your students) can do a 2-point calibration for each pH system using pH 4 and pH 7 buffers. See the in Experiment 25 for more detailed information about pH calibration.

7. If your students have already done an acid-base titration, such as Experiment 24 or 25, you may want to have them use smaller NaOH volume increments near the equivalence point (e.g., 1 drop increments). Since the actual concentration of phosphoric acid will most likely be altered by the decarbonation process, we have written a procedure for determining only the approximate concentration of the acid. If you decide to use a more precise method, such as that in Experiment 24, you may want to use a lower NaOH concentration (e.g., 0.0200 M), so that a larger volume of NaOH is required to reach the first equivalence point.

8. A similar experiment from the May, 1983 edition of the Journal of Chemical     Education (Joe Murphy, vol. 60, no. 5, pp. 420–1) compares titration to spectrophotometric analysis of phosphoric acid.

9. The student Materials list includes a Stir Station (order code: STIR) and an Electrode Support (order code: ESUP). A magnetic stirring plate or a stirring rod can be used in instead of Stir Station and a utility clamp can be used if no Electrode Support is available.

10. If you use a Drop Counter and reagent reservoir (Method 2), you can save time in the future by recording the calibrated drop size of the reagent reservoir. When you use the reagent reservoir again, students can simply enter the value for Drops/mL in the calibrate dialog rather than performing a calibration.

11. If you are using Go Direct sensors, see www.vernier.com/start/go-direct for information about how to connect your sensor.

12. For additional information about the Vernier probeware used in this experiment, including tips and product specifications, visit www.vernier.com/manuals and download the appropriate user manual.

HAZARD ALERTS
The chemical safety signal words used in this experiment (DANGER, WARNING, and N/A) are part of the Globally Harmonized System of Classification and labeling of Chemicals (GHS). Refer to the Safety Data Sheet (SDS) that came with the chemical for proper handling, storage, and disposal information. These can also be found online from the manufacturer.

See Appendix C the Chemical Safety Information in the introduction for more Information. Sodium hydroxide, 0.050 M, NaOH: WARNING: Causes skin and eye irritation.

Sodium hydroxide, solid, NaOH: DANGER: Causes severe skin burns and eye damage. Do not breathe mist, vapors, or spray. May be corrosive to metals.

SAMPLE RESULTS
	Concentration of NaOH
	0.050 M

	NaOH volume added before largest pH Increase
	5.00 mL

	NaOH volume added after largest pH Increase
	5.50 mL

	Volume of NaOH added at equivalence point
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	Moles NaOH
	(0.050 mol/L)(0.00525 L) = 0.000263 mol

	Moles H3PO4
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	Concentration of H3PO4
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Figure 1 Titration of regular Coca-Cola® using 0.050 M NaOH
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