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Teacher Information
Endothermic and Exothermic Reactions

Potassium Ion Concentration
in Commercial Products 

1.
Many fruit juices and sports drinks contain measurable levels of potassium. Please check the labels of the beverages to confirm that they contain potassium. Prune juice, orange juice, tomato juice and grapefruit juice contain potassium. Look for “low sodium” versions of these juices, because sodium interferes with the accuracy of the potassium ISE.
2.
You may purchase the standard solutions for calibrating the potassium ISE from Vernier Software & Technology. The order code for the high standard solution is K-HST. The order code for the low standard solution is K-LST. 
3.
You may also prepare your own standard solutions for calibration. We recommend using highly accurate measuring tools to ensure the best standard solutions. Use an electronic balance that has at least 0.001 g accuracy. Use volumetric flasks and graduated pipets to measure volume the most accurately. We recommend preparing the high standard solution, and then using a portion of it to prepare the low standard solution by serial dilution.
4.
To prepare the potassium high standard solution (1000 mg/L), dissolve 1.907 grams of solid potassium chloride to sufficient distilled water to make 1.00 liter of solution.
5.
The potassium ISE can take a few minutes to produce a stable reading, thus the goal of 
Part 1 of this experiment is to give the student an opportunity to observe and determine this stabilization time. Knowing how long to wait before taking a reading will help make your students’ test results in Part 2 more reliable and valid.
6.
For beverages with a concentration of potassium that is listed on the label as being 400 mg per 8 oz. serving or higher, your students may record more accurate readings by diluting the mixture by half. Add equal volumes of the beverage and distilled water.

7.
It is best for students to complete this experiment in one lab period. However, if the work needs to be scheduled for two days, then instruct the students to complete Part I of the experiment and store the ISE in one of two ways:

ISE Storage Option One (to be used if the experiment will be continued the next day): Fill the short-term soaking bottle 3/4 full with the high standard solution. Loosen the cap, insert the electrode into the bottle, and tighten.


ISE Storage Option Two (long-term, great than 24 hours): Clean and dry the ISE and insert the electrode in the long-term storage bottle. Make sure the sponge in the bottom of the bottle has been moistened with distilled water.

8.
If your students conduct this experiment over two days, then on Day 2 they will have to soak the ISE for at least 30 minutes and calibrate the ISE before taking measurements.
DATA ANALYSIS QUESTIONS AND ANSWERS
1.
Discuss the results of Part 1. Did Part 1 reveal anything surprising about the ISE? Did the results have an impact on how you conducted your testing in Part 2? Explain.


Answers will vary. Students may comment about the extra time needed for the sensor to provide stable readings. 

2.
Discuss the results of Part 2. Did the potassium ion concentration of the food products you tested fall in line with your expectations? Explain. 


Answers will vary. Students may find that there is significant variation in the concentration of potassium in the food products. 

3.
Do any of the food products you tested provide a significant amount of potassium according to recommended daily adult requirements for this element? Explain.

Answers will vary. Students may find that one serving, about 8 oz., of a beverage supplies about 10% of the recommended daily adult requirement of potassium.

4.
How did the potassium ion concentration of the food products you tested compare with the information on the labels of the product containers?


Answers will vary. The sample results show that the sensor measurements are slightly lower than the label information.
SAMPLE RESULTS

Part 1: Calibrating the K+ ISE and Understanding its Response
	Standard solution
	Time to stabilize

	High Standard (1000 mg/L)
	~3 minutes

	Low Standard (10 mg/L)
	~1.5 minutes


Part 2: Measuring the K+ Concentration of Food Products
	Sample
	Food product
	K+ concentration (mg/L)

	1
	V-8® Juice, low sodium
	1835

	2
	Orange juice, from concentrate
	1104

	3
	Grapefruit juice
	978
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