Chem 454 – Potentiometry

1] A glass electrode was immersed into a solution of pH 4.33 gave a response of 677.1 mV. This electrode was used to measure a sample solution and gave a response of 544.7 mV. What is the pH of the sample?
2] The response of a Cl- ISE electrode was a -455 mV in a solution of 4.33e-3 M KCl. An unknown solution gave a potential -474 mV. What is [Cl-] of this unknown?
3] A Cl- ISE responds to a 1.57e-4 M NaCl solution with a potential of 842.7 mV. An solution of unknown [Cl-] yields a potential of 689.5 mV. What is the concentration of Cl- in that unknown solution?
4] The F- concentration of tap water in Moscow is maintained at 1.00 mg/mL. The response of a F- selective electrode for this sample was measured at 0.320 volts. A sample of tap water from Pullman was measure with the same electrode at 0.360 volts. What is the concentration of F- in Pullman water? 
5] The linear pH range for the average pH electrode is _____________________
6] A very common interference for the glass pH electrode is _____________________
7] Sketch the configuration of a modern pH electrode
8] An example of a standard addition analysis - A Cl- ISE responds to an unknown KCl solution with a potential of 667.7 mV. The volume of that solution is 10.00 mL. A spike of 0.100 mL of 2.52e-3 M KCl to that solution gave a response of 558.2 mV. What is the concentration of Cl- in that unknown solution?
9] Write down the expected response for the calcium ion selective electrode.
10] Fluoride concentration was determined with an ISE. A 5.00-mL aliquot of sample was diluted to 10.00-mL with doubly distilled water. The F- ISE response was measured as -255 mV. To another 5.00-mL aliquot of sample was added 5.00-mL of 1.66e-3 M NaF solution. It’s ISE response was measured as -301 mV. What is the concentration of F- in the sample?

11] A 0.3988 g sample of toothpaste was extracted for F-. The extracted F- solution was then diluted to 100.00 mL. A 25.00 mL aliquot of this solution gave a response of –0.1823 V at the F- ISE. Addition of 5.00 mL of 0.00107 mg F-/mL standard to the solution gave a response of –0.2446 V. Calculate the weight per cent of F- in the 0.3988 g sample of toothpaste.

Answer = 4.29 x 10-4%


Answers
1] 	E = const + 0.0592 log(H+) or E = const – 0.0592 pH
	0.6771 = const – 0.0592 (4.33)		const = 0.9333
	0.5447 = 0.9333 – 0.0592 pH		pH = 6.56

2] 	E = const – 0.0592 log [Cl-]
-0.455 V = const – 0.0592 log [4.33e-3]

3] 	E = y-int – 0.0592 log [Cl-]
	0.8427 V = y-int – 0.0592 log 1.57e-4
	-(0.6895 V = y-int – 0.0592 log X)
	0.1532 = 0.0592 log X/1.57e-4
	X = 6.08e-2 M

 4]	1 mg/ml = 5.26e-2 M = [F-]
0.320 = const – 0.0592 log [5.26e-2]	const = 0.2443
0.360 = 0.2443 – 0.0592 log [F-]unk	[F-] = 1.11e-2 M

5] 2 – 10		6] Na+
7] From the notes: [image: ]

 
8] 	E = const – 0.0592 log [Cl-]
	0.6677 = const – 0.0592 log x
	-{0.5582 = const – 0.0592 log (x – (0.100/10.10)*2.52e-3)}
	0.1095 = 0.0592 log (x – 2.50e-5) – log x
	X = 3.59e-7 M
9] E = const + 0.0592/2 log [Ca2+]

10] 	E = const – 0.0592 log[F-]
Let x = conc of diluted sample
Conc of spike = (5.00/10.00)*1.66e-3 = 8.30e-4 M
 -0.255	= const – 0.0592 log (x)
	-(-0.301 = const – 0.0592 log (x + 8.30e-4))
	0.0460 = 0.0592 log (x + 8.30e-4)/x
	x = 6.97e-5 M
	sample = 1.39e-4 M
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