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The Kramers-Kronig Relations
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Conditions for the K-K transforms

Causality: The response relates only to the applied perturbation.
Linearity: The response obeys the principle of superposition.

Stability: The system does not change with time, or oscillate after
the perturbation is removed.

Finiteness: The response is finite for all values of w
includingw - 0and w - «

If a system fulfills the above conditions, but the data doesn't obey the K-K transformations
— then they must be wrong...
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The Finiteness of the measured data
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Linearized K-K transform

A Linear Kronig-Kramers Transform Test for
Immittance Data Validation

Bernard A. Boukamp® Extrapolation of data at ends

of measured frequency range
can be complicated.

C1 CE GM .
Boukamp showed that compliance
I |— with K-K transform conditions can
J B be evaluated using a fit to a
R. R R, R, a series of Voigt elements.

g, 1. mc;r:l,ﬂmddhmmﬁﬁmig-ﬂmm- This avoids the problem of data
m in mlpudmmu represen on. .
extrapolation.

“KK test for Windows” software manual, B. A. Boukamp

B. A. Boukamp, Journal of the Electrochemical Society, 142, 1885-1894 (1995).

B. A. Boukamp, Solid State lonics, 169, 65-73 (2004).

KK test is free for non-commercial use and can be downloaded from http://www.utwente.nl/tnw/ims/publication/downloads/.

The linear KK test is also incorporated in the freeware “EIS Spectrum Analyzer” - http://www.abc.chemistry.bsu.by/vi/analyser/
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How to do it practically (KKtest)
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or using an implementation in Python (Ravdav)... =
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Dealing with systems that changes with time...
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See for example Chapter 4, "Impedance Spectroscopy”, Barsoukov and Mcdonald
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Dealing with systems that changes with time...
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See, for example: Chapter 4, "Impedance Spectroscopy”, Barsoukov and Macdonald
and C. A. Schiller, F. Richter, E. Giilzow, and N. Wagner, Physical Chemistry Chemical Physics, 3, 374-378 (2001).
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Elchemea
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A free and open source impedance impedance data fitting program is now
available online (http://www.elchemea.com/), provided by
DTU Energy Conversion.

Elchemea Analytical - Mozilla Firefox
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