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ABSTRACT

We investigate the frequency dependence of the real and imaginary parts

of the electric impedance of a cell with titanium electrodes, filled with

aqueous solution of KCl in different concentrations. Our experimental

data are interpreted by means of an extension of the Poisson-Nernst-

Planck model, assuming that the electrodes are not blocking and well

described by Ohmic boundary conditions, and that two groups of ions are

responsible for the electric conduction. One group is due to the

dissociation of KCl in water (majority carriers), the other to the impurities

dissolved in water or present in KCl (minority carriers), whose bulk

density is very small with respect to first group. The agreement between

the experimental data and the theoretical predictions is good, taking into

account the small number of free parameters entering in the model. In

particular, the diffusion coefficient for the potassium and chloride ions

well comparer with those reported in literature. According to our

analysis, the role of the carriers related to the impurities present in the

solution play a fundamental role in the fit of the experimental data in the

low frequency region. The presented model where two groups of ions are

present, with the assumption of equal mobilities for positive and negative

charges in a group, is motivated by the experimental evidence that in

aqueous solution of KCl, K+, and Cl− have approximately the same

mobilities. Since the PNP model for an electrolytic solution of the case

considered by us predicts an electric response similar to that of an

electrolytic solution where the positive and negative ions have different

mobility, a comparison with the results reported recently by Macdonald is

presented [J. R. Macdonald, Electrochim. Acta, 123, 535 (2014)]. Alternative

interpretation of our experimental results related to the assumption of

non blocking electrodes is also discussed
 
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non-blocking electrodes is also discussed.

The authors thank CAPES, FAPESP, INCT, and NAP of Complex Fluids for

supporting this work. Many thanks are due to J. Ross Macdonald for

useful discussions.

REFERENCES

1. E. Barsoukov and J. R. Macdonald, Impedance Spectroscopy—Theory,

Experiment, and Applications (
Wiley-Interscience, New York, 2005). 

Google Scholar, Crossref

2. J. C. Dyre, J. Appl. Phys. 64, 2456 (1988). 

https://doi.org/10.1063/1.341681, Google Scholar, Scitation, ISI

3. J. C. Dyre, P. Maass, B. Roling, and D. L. Sidebottom, Rep. Prog. Phys.

72, 046501 (2009). https://doi.org/10.1088/0034-4885/72/4/046501, 

Google Scholar, Crossref

4. D. S. Patil, K. Shiwakawa, V. Zima, J. Macak, and T. Wagner, J. Appl.

Phys. 113, 143705 (2013). https://doi.org/10.1063/1.4800085, 

Google Scholar, Scitation

5. D. S. Patil, K. Shiwakawa, V. Zima, and T. Wagner, J. Appl. Phys. 115,

143707 (2014). https://doi.org/10.1063/1.4871286, Google Scholar, 

Scitation

6. J. R. Macdonald, Phys. Rev. 92, 4 (1953). 

https://doi.org/10.1103/PhysRev.92.4, Google Scholar, Crossref, ISI
 
PDF

F

http://scholar.google.com/scholar_lookup?hl=en&publication_year=2005&author=E.+Barsoukovauthor=J.+R.+Macdonald&title=Impedance+Spectroscopy%E2%80%94Theory%2C+Experiment%2C+and+Applications
https://aip.scitation.org/servlet/linkout?suffix=c1/c1_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1002%2F0471716243
https://doi.org/10.1063/1.341681
http://scholar.google.com/scholar?hl=en&q=%0A%0AJ.+C.+Dyre+%2C+J.+Appl.+Phys.+64%2C+2456+%281988%29.+10.1063%2F1.341681
https://aip.scitation.org/doi/10.1063/1.341681
https://aip.scitation.org/servlet/linkout?suffix=c2/c2_1&dbid=128&doi=10.1063%2F1.4890386&key=A1988P862000031
https://doi.org/10.1088/0034-4885/72/4/046501
http://scholar.google.com/scholar?hl=en&q=%0A%0AJ.+C.+Dyre+%2C+%0A%0AP.+Maass+%2C+%0A%0AB.+Roling+%2C+and+%0A%0AD.+L.+Sidebottom+%2C+Rep.+Prog.+Phys.+72%2C+046501+%282009%29.+10.1088%2F0034-4885%2F72%2F4%2F046501
https://aip.scitation.org/servlet/linkout?suffix=c3/c3_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1088%2F0034-4885%2F72%2F4%2F046501
https://doi.org/10.1063/1.4800085
http://scholar.google.com/scholar?hl=en&q=%0A%0AD.+S.+Patil+%2C+%0A%0AK.+Shiwakawa+%2C+%0A%0AV.+Zima+%2C+%0A%0AJ.+Macak+%2C+and+%0A%0AT.+Wagner+%2C+J.+Appl.+Phys.+113%2C+143705+%282013%29.+10.1063%2F1.4800085
https://aip.scitation.org/doi/10.1063/1.4800085
https://doi.org/10.1063/1.4871286
http://scholar.google.com/scholar?hl=en&q=%0A%0AD.+S.+Patil+%2C+%0A%0AK.+Shiwakawa+%2C+%0A%0AV.+Zima+%2C+and+%0A%0AT.+Wagner+%2C+J.+Appl.+Phys.+115%2C+143707+%282014%29.+10.1063%2F1.4871286
https://aip.scitation.org/doi/10.1063/1.4871286
https://doi.org/10.1103/PhysRev.92.4
http://scholar.google.com/scholar?hl=en&q=%0A%0AJ.+R.+Macdonald+%2C+Phys.+Rev.+92%2C+4+%281953%29.+10.1103%2FPhysRev.92.4
https://aip.scitation.org/servlet/linkout?suffix=c6/c6_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1103%2FPhysRev.92.4
https://aip.scitation.org/servlet/linkout?suffix=c6/c6_1&dbid=128&doi=10.1063%2F1.4890386&key=A1953UB46600002
https://aip.scitation.org/doi/pdf/10.1063/1.4890386


19/08/2022 17:59 Measurement of the impedance of aqueous solutions of KCl: An analysis using an extension of the Poisson-Nernst-Planck m…

https://aip.scitation.org/doi/10.1063/1.4890386 4/7

7. G. Barbero and A. L. Alexe-Ionescu, Liq. Cryst. 32, 943 (2005). 

https://doi.org/10.1080/02678290500228105, Google Scholar, 

Crossref, ISI

8. G. Barbero, F. Batalioto, and A. M. Figueiredo Neto, Appl. Phys. Lett.

92, 172908 (2008). https://doi.org/10.1063/1.2908044, Google Scholar

, Scitation

9. G. Barbero, A. M. Figueiredo Neto, F. C. M. Freire, and M. Scalerandi,

Phys. Lett. A 360, 179 (2006). 

https://doi.org/10.1016/j.physleta.2006.08.001, Google Scholar, 

Crossref

10. H. Chang and G. Jaffe, J. Chem. Phys. 20, 1071 (1952). 

https://doi.org/10.1063/1.1700669, Google Scholar, Scitation, ISI

11. G. Barbero, P. Batalioto, and A. M. Figueiredo Neto, J. Appl. Phys. 101,

054102 (2007). https://doi.org/10.1063/1.2709531, Google Scholar, 

Scitation, ISI

12. J. R. Macdonald, J. Phys. Chem. A 115, 13370 (2011). 

https://doi.org/10.1021/jp206719g, Google Scholar, Crossref, ISI

13. G. Barbero and M. Scalerandi, J. Chem. Phys. 136, 084705 (2012). 

https://doi.org/10.1063/1.3686767, Google Scholar, Scitation

14. J. R. Macdonald, J. Electroanal. Chem. 70, 17 (1976). 

https://doi.org/10.1016/S0022-0728(76)80258-6, Google Scholar,  
PDF

F

https://doi.org/10.1080/02678290500228105
http://scholar.google.com/scholar?hl=en&q=%0A%0AG.+Barbero+and+%0A%0AA.+L.+Alexe-Ionescu+%2C+Liq.+Cryst.+32%2C+943+%282005%29.+10.1080%2F02678290500228105
https://aip.scitation.org/servlet/linkout?suffix=c7/c7_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1080%2F02678290500228105
https://aip.scitation.org/servlet/linkout?suffix=c7/c7_1&dbid=128&doi=10.1063%2F1.4890386&key=000231773900014
https://doi.org/10.1063/1.2908044
http://scholar.google.com/scholar?hl=en&q=%0A%0AG.+Barbero+%2C+%0A%0AF.+Batalioto+%2C+and+%0A%0AA.+M.+Figueiredo+Neto+%2C+Appl.+Phys.+Lett.+92%2C+172908+%282008%29.+10.1063%2F1.2908044
https://aip.scitation.org/doi/10.1063/1.2908044
https://doi.org/10.1016/j.physleta.2006.08.001
http://scholar.google.com/scholar?hl=en&q=%0A%0AG.+Barbero+%2C+%0A%0AA.+M.+Figueiredo+Neto+%2C+%0A%0AF.+C.+M.+Freire+%2C+and+%0A%0AM.+Scalerandi+%2C+Phys.+Lett.+A+360%2C+179+%282006%29.+10.1016%2Fj.physleta.2006.08.001
https://aip.scitation.org/servlet/linkout?suffix=c9/c9_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1016%2Fj.physleta.2006.08.001
https://doi.org/10.1063/1.1700669
http://scholar.google.com/scholar?hl=en&q=%0A%0AH.+Chang+and+%0A%0AG.+Jaffe+%2C+J.+Chem.+Phys.+20%2C+1071+%281952%29.+10.1063%2F1.1700669
https://aip.scitation.org/doi/10.1063/1.1700669
https://aip.scitation.org/servlet/linkout?suffix=c10/c10_1&dbid=128&doi=10.1063%2F1.4890386&key=A1952UC10100004
https://doi.org/10.1063/1.2709531
http://scholar.google.com/scholar?hl=en&q=%0A%0AG.+Barbero+%2C+%0A%0AP.+Batalioto+%2C+and+%0A%0AA.+M.+Figueiredo+Neto+%2C+J.+Appl.+Phys.+101%2C+054102+%282007%29.+10.1063%2F1.2709531
https://aip.scitation.org/doi/10.1063/1.2709531
https://aip.scitation.org/servlet/linkout?suffix=c11/c11_1&dbid=128&doi=10.1063%2F1.4890386&key=000244945400102
https://doi.org/10.1021/jp206719g
http://scholar.google.com/scholar?hl=en&q=%0A%0AJ.+R.+Macdonald+%2C+J.+Phys.+Chem.+A+115%2C+13370+%282011%29.+10.1021%2Fjp206719g
https://aip.scitation.org/servlet/linkout?suffix=c12/c12_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1021%2Fjp206719g
https://aip.scitation.org/servlet/linkout?suffix=c12/c12_1&dbid=128&doi=10.1063%2F1.4890386&key=000297000600017
https://doi.org/10.1063/1.3686767
http://scholar.google.com/scholar?hl=en&q=%0A%0AG.+Barbero+and+%0A%0AM.+Scalerandi+%2C+J.+Chem.+Phys.+136%2C+084705+%282012%29.+10.1063%2F1.3686767
https://aip.scitation.org/doi/10.1063/1.3686767
https://doi.org/10.1016/S0022-0728(76)80258-6
http://scholar.google.com/scholar?hl=en&q=%0A%0AJ.+R.+Macdonald+%2C+J.+Electroanal.+Chem.+70%2C+17+%281976%29.+10.1016%2FS0022-0728%2876%2980258-6
https://aip.scitation.org/servlet/linkout?suffix=c14/c14_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1016%2FS0022-0728%2876%2980258-6
https://aip.scitation.org/servlet/linkout?suffix=c14/c14_1&dbid=128&doi=10.1063%2F1.4890386&key=A1976BR56300002
https://aip.scitation.org/doi/pdf/10.1063/1.4890386


19/08/2022 17:59 Measurement of the impedance of aqueous solutions of KCl: An analysis using an extension of the Poisson-Nernst-Planck m…

https://aip.scitation.org/doi/10.1063/1.4890386 5/7

Crossref, ISI

15. I. Ioannis, J. R. Macdonald, and G. Barbero, “
Equivalence of the

Chang-Jaffe, diffusion, and ohmic boundary conditions in the

Poisson-Nernst-Planck model,” (to be published). Google Scholar

16. A. R. Duarte, F. Batalioto, G. Barbero, and A. M. Figueiredo Neto, J.

Phys. Chem. B 117, 2985 (2013). https://doi.org/10.1021/jp312284a, 

Google Scholar, Crossref

17. P. W. Atkins, Physical Chemistry, 5th ed. (
Oxford University Press,

Oxford, 1994), Table 24.7. Google Scholar

18. J. R. Macdonald, Electrochim. Acta 123, 535 (2014). 

https://doi.org/10.1016/j.electacta.2014.01.015, Google Scholar, 

Crossref

19. E. K. Lenzi, P. R. G. Fernandes, T. Petrucci, H. Mukai, and H. V.

Ribeiro, Phys. Rev. E 84, 041128 (2011). 

https://doi.org/10.1103/PhysRevE.84.041128, Google Scholar, 

Crossref

20. D. R. Franceschetti and J. R. Macdonald, J. Electroanal. Chem. 82, 271

(1977). https://doi.org/10.1016/S0022-0728(77)80262-3, 

Google Scholar, Crossref

21. J. R. Macdonald and D. R. Franceschetti, J. Chem. Phys. 68, 1614 (1978).

https://doi.org/10.1063/1.435929, Google Scholar, Scitation, ISI
 
PDF

F

https://aip.scitation.org/servlet/linkout?suffix=c14/c14_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1016%2FS0022-0728%2876%2980258-6
https://aip.scitation.org/servlet/linkout?suffix=c14/c14_1&dbid=128&doi=10.1063%2F1.4890386&key=A1976BR56300002
http://scholar.google.com/scholar?hl=en&q=%0A%0AI.+Ioannis+%2C+%0A%0AJ.+R.+Macdonald+%2C+and+%0A%0AG.+Barbero+%2C+%E2%80%9C%0A+Equivalence+of+the+Chang-Jaffe%2C+diffusion%2C+and+ohmic+boundary+conditions+in+the+Poisson-Nernst-Planck+model%2C%E2%80%9D+%28to+be+published%29.
https://doi.org/10.1021/jp312284a
http://scholar.google.com/scholar?hl=en&q=%0A%0AA.+R.+Duarte+%2C+%0A%0AF.+Batalioto+%2C+%0A%0AG.+Barbero+%2C+and+%0A%0AA.+M.+Figueiredo+Neto+%2C+J.+Phys.+Chem.+B+117%2C+2985+%282013%29.+10.1021%2Fjp312284a
https://aip.scitation.org/servlet/linkout?suffix=c16/c16_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1021%2Fjp312284a
http://scholar.google.com/scholar_lookup?hl=en&publication_year=1994&author=P.+W.+Atkins&title=Physical+Chemistry
https://doi.org/10.1016/j.electacta.2014.01.015
http://scholar.google.com/scholar?hl=en&q=%0A%0AJ.+R.+Macdonald+%2C+Electrochim.+Acta+123%2C+535+%282014%29.+10.1016%2Fj.electacta.2014.01.015
https://aip.scitation.org/servlet/linkout?suffix=c18/c18_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1016%2Fj.electacta.2014.01.015
https://doi.org/10.1103/PhysRevE.84.041128
http://scholar.google.com/scholar?hl=en&q=%0A%0AE.+K.+Lenzi+%2C+%0A%0AP.+R.+G.+Fernandes+%2C+%0A%0AT.+Petrucci+%2C+%0A%0AH.+Mukai+%2C+and+%0A%0AH.+V.+Ribeiro+%2C+Phys.+Rev.+E+84%2C+041128+%282011%29.+10.1103%2FPhysRevE.84.041128
https://aip.scitation.org/servlet/linkout?suffix=c19/c19_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1103%2FPhysRevE.84.041128
https://doi.org/10.1016/S0022-0728(77)80262-3
http://scholar.google.com/scholar?hl=en&q=%0A%0AD.+R.+Franceschetti+and+%0A%0AJ.+R.+Macdonald+%2C+J.+Electroanal.+Chem.+82%2C+271+%281977%29.+10.1016%2FS0022-0728%2877%2980262-3
https://aip.scitation.org/servlet/linkout?suffix=c20/c20_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1016%2FS0022-0728%2877%2980262-3
https://doi.org/10.1063/1.435929
http://scholar.google.com/scholar?hl=en&q=%0A%0AJ.+R.+Macdonald+and+%0A%0AD.+R.+Franceschetti+%2C+J.+Chem.+Phys.+68%2C+1614+%281978%29.+10.1063%2F1.435929
https://aip.scitation.org/doi/10.1063/1.435929
https://aip.scitation.org/servlet/linkout?suffix=c21/c21_1&dbid=128&doi=10.1063%2F1.4890386&key=A1978ER50300036
https://aip.scitation.org/doi/pdf/10.1063/1.4890386


19/08/2022 17:59 Measurement of the impedance of aqueous solutions of KCl: An analysis using an extension of the Poisson-Nernst-Planck m…

https://aip.scitation.org/doi/10.1063/1.4890386 6/7

22. J. R. Macdonald, J. Phys. Chem. C 117, 23433 (2013). 

https://doi.org/10.1021/jp403510y, Google Scholar, Crossref

© 2014 AIP Publishing LLC.

Mandiant®

M-Trends 2022 Free Report
DOWNLOAD

Resources

AUTHOR

LIBRARIAN

ADVERTISER

General Information

ABOUT

CONTACT

HELP

PRIVACY POLICY

TERMS OF USE

 
PDF

F

https://doi.org/10.1021/jp403510y
http://scholar.google.com/scholar?hl=en&q=%0A%0AJ.+R.+Macdonald+%2C+J.+Phys.+Chem.+C+117%2C+23433+%282013%29.+10.1021%2Fjp403510y
https://aip.scitation.org/servlet/linkout?suffix=c22/c22_1&dbid=16&doi=10.1063%2F1.4890386&key=10.1021%2Fjp403510y
https://googleads.g.doubleclick.net/aclk?sa=l&ai=CPiRpvfn_YrPmKufC5OUPjY2TyAjR59bsa5fHwaSsEMiutpWLAxABIPqi7XNgzfDugKwDoAHl9oDOA8gBAagDAcgDywSqBNUBT9BxVGwrPMMAay9Ga5LBNjvvV2TI_PXMN3Aq-iWFMF8UXFoc_vL7fq90xXSPsNTr4lXfBWuF60Rz2RL_k05zqnQjsi37cUf6WvxB7Nsi_O8bdWGjYd2b-5zKwP8Qw1Gub11JNmRteJsj3_tK_J5wpY0n1Mzk1vQcSWXijHXs7-xDAudwjx2x22RpaozkTY50G0eFKjp89ObXHAZNecBQrFtaOFkCZiCSHhW8w-3eIFvjq_UcUx1L1V_G8yNg3x5PowpqAB4Zu1xXTI7_PKO63FYY8SNNwAS3s7uClQSAB_OW0wSoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggXCIzjgEAQARgfMgOL4gE6B5rQgICAgAyxCcdK_D0h8g98gAoBmAsByAsBuAwB2BMM0BUB-BYBgBcB&ae=1&num=1&sig=AOD64_2CKHQwlrgQ5xT_zKYt-59Oi4NwPw&client=ca-pub-6239732533633024&nb=1&adurl=https://www.mandiant.com/m-trends%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DPROD%257CM-Trends%257CLAM%257CEN%257CPerformance%26utm_content%3Dall%26utm_term%3Den%26cid%3Dglobal%26gclid%3DEAIaIQobChMI87j7g-bT-QIVZyG5Bh2NxgSJEAEYASAAEgL8hvD_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=CPiRpvfn_YrPmKufC5OUPjY2TyAjR59bsa5fHwaSsEMiutpWLAxABIPqi7XNgzfDugKwDoAHl9oDOA8gBAagDAcgDywSqBNUBT9BxVGwrPMMAay9Ga5LBNjvvV2TI_PXMN3Aq-iWFMF8UXFoc_vL7fq90xXSPsNTr4lXfBWuF60Rz2RL_k05zqnQjsi37cUf6WvxB7Nsi_O8bdWGjYd2b-5zKwP8Qw1Gub11JNmRteJsj3_tK_J5wpY0n1Mzk1vQcSWXijHXs7-xDAudwjx2x22RpaozkTY50G0eFKjp89ObXHAZNecBQrFtaOFkCZiCSHhW8w-3eIFvjq_UcUx1L1V_G8yNg3x5PowpqAB4Zu1xXTI7_PKO63FYY8SNNwAS3s7uClQSAB_OW0wSoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggXCIzjgEAQARgfMgOL4gE6B5rQgICAgAyxCcdK_D0h8g98gAoBmAsByAsBuAwB2BMM0BUB-BYBgBcB&ae=1&num=1&sig=AOD64_2CKHQwlrgQ5xT_zKYt-59Oi4NwPw&client=ca-pub-6239732533633024&nb=0&adurl=https://www.mandiant.com/m-trends%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DPROD%257CM-Trends%257CLAM%257CEN%257CPerformance%26utm_content%3Dall%26utm_term%3Den%26cid%3Dglobal%26gclid%3DEAIaIQobChMI87j7g-bT-QIVZyG5Bh2NxgSJEAEYASAAEgL8hvD_BwE
https://googleads.g.doubleclick.net/aclk?sa=l&ai=CPiRpvfn_YrPmKufC5OUPjY2TyAjR59bsa5fHwaSsEMiutpWLAxABIPqi7XNgzfDugKwDoAHl9oDOA8gBAagDAcgDywSqBNUBT9BxVGwrPMMAay9Ga5LBNjvvV2TI_PXMN3Aq-iWFMF8UXFoc_vL7fq90xXSPsNTr4lXfBWuF60Rz2RL_k05zqnQjsi37cUf6WvxB7Nsi_O8bdWGjYd2b-5zKwP8Qw1Gub11JNmRteJsj3_tK_J5wpY0n1Mzk1vQcSWXijHXs7-xDAudwjx2x22RpaozkTY50G0eFKjp89ObXHAZNecBQrFtaOFkCZiCSHhW8w-3eIFvjq_UcUx1L1V_G8yNg3x5PowpqAB4Zu1xXTI7_PKO63FYY8SNNwAS3s7uClQSAB_OW0wSoB47OG6gHk9gbqAfulrECqAf-nrECqAeko7ECqAfVyRuoB6a-G6gHmgaoB_PRG6gHltgbqAeqm7ECqAffn7EC2AcB0ggXCIzjgEAQARgfMgOL4gE6B5rQgICAgAyxCcdK_D0h8g98gAoBmAsByAsBuAwB2BMM0BUB-BYBgBcB&ae=1&num=1&sig=AOD64_2CKHQwlrgQ5xT_zKYt-59Oi4NwPw&client=ca-pub-6239732533633024&nb=8&adurl=https://www.mandiant.com/m-trends%3Futm_source%3Dgoogle%26utm_medium%3Dcpc%26utm_campaign%3DPROD%257CM-Trends%257CLAM%257CEN%257CPerformance%26utm_content%3Dall%26utm_term%3Den%26cid%3Dglobal%26gclid%3DEAIaIQobChMI87j7g-bT-QIVZyG5Bh2NxgSJEAEYASAAEgL8hvD_BwE
https://publishing.aip.org/authors
https://publishing.aip.org/librarians
http://www.scitation.org/advertising
http://www.scitation.org/about
http://www.scitation.org/contact
http://www.scitation.org/help
https://publishing.aip.org/privacy/
https://publishing.aip.org/terms-of-use/
https://aip.scitation.org/doi/pdf/10.1063/1.4890386


19/08/2022 17:59 Measurement of the impedance of aqueous solutions of KCl: An analysis using an extension of the Poisson-Nernst-Planck m…

https://aip.scitation.org/doi/10.1063/1.4890386 7/7

FOLLOW AIP PUBLISHING:

 
 


Website © 2022 AIP Publishing LLC.

Article copyright remains as

specified within the article.

 
PDF

F

http://www.scitation.org/
https://www.facebook.com/AIPPublishing/
https://twitter.com/AIP_Publishing
https://www.linkedin.com/company/10306347
https://aip.scitation.org/doi/pdf/10.1063/1.4890386

