
From what I could gather [1, 2, 3, 4], one of the simplest possible relationships
between chemical potential and concentration applies to solutes in ideal, very
diluted solutions and is of logarithmic type

µ = µa + ln(
c

ca
) (1) muc

where µa and ca are values of chemical potential and concentration at a given
state.

I have not found instances of linear relationships between chemical potential
and concentration. One wonders whether relationship

ẋ = konc− koff (2) xck

holds only in the neighborhood of a given state. In this case equations (1) and
(2) could be reconciled.

Another remark concerning Fick’s law. If (1) is assumed, and Fick’s law is
expressed in terms of the gradient of the chemical potential

h(y, t) = −D∂µ
∂y

,
∂h
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= 0 (3) hdm

it is possible to obtain a linear c(y) by assuming

D =
κ
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c . (4) Dc

In fact, using (1) and (3)
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⇔ h(y, t) = −κ ∂c
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. (5) Dm
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by S. Flügge. Vol. III. Handbuch der Physik / Encyclopedia of Physics 2.
Springer Berlin Heidelberg, 1959. isbn: 9783642459139.

Kaufman2002 [3] Myron Kaufman. Principles of Thermodynamics. New York: Marcel Dekker,
2002. isbn: 9780824706920.

OttBoerio-Goates2000 [4] J. Bevan. Ott and Juliana Boerio-Goates. Chemical Thermodynamics :
Principles and Applications. London: Academic Press, 2000. isbn: 9780125309905.

1

https://en.wikipedia.org/wiki/Thermodynamic_activity
https://en.wikipedia.org/wiki/Thermodynamic_activity

