Logic of classical reactions. Reactants can accumulate and build up in a series of reactions. The accumulated mass changes flow in a complex way, different in different systems, that have different constitutive equations. The accumulation of mass does not follow a universal rule. 




[bookmark: _Hlk412458494]Accumulated charge is much simpler than accumulated mass. Accumulated charge is different. It has universal properties, independent of the physical nature of the charge. Constitutive currents that accumulate at a junction (with sum ) change the time derivative of electric potential by an invariant equation  (determined by the Maxwell equation, eq. ). The change in electrical potential carries away a (vacuum) displacement current exactly equal to the sum  of all constitutive currents flowing into the junction, and is equal to  no matter what the constitutive laws. Constitutive currents are all currents except the vacuum displacement current. Constitutive currents include the movement of charged particles and quasi-particles and polarization in its many forms, including (non-vacuum) displacement currents that depend on the (relative) dielectric coefficient.






[bookmark: _Hlk412458425]The (vacuum) displacement current (and equivalently  ‘take up the slack’ so that conservation of current (using the extended definition of current ) is exact. No charge accumulates at all beyond that defined by the integral of . The electrical forces and change so the vacuum displacement current exactly equals , and continuity of generalized current  is exact. 

[bookmark: _Hlk410107775]Accumulation of charge is special because it is universal. The precise linkage between potential change, charge accumulation and displacement current is a special feature of electromagnetism because it is universal. It is a property of a vacuum, the constitutive equation of a vacuum, if poetic license is allowed. The displacement current allows electricity and magnetism to combine into the propagating radiation we call sunlight as it flows through the vacuum between sun and earth with velocity  No universal precise linkage exists between mass accumulation, rate of change of chemical potential, and flux, for example. Even in infinitely dilute solutions the linkage between electrical potential and concentration and mass flux is profound. Interactions are so strong and variable that even the definition of thermodynamics properties of a single species is ‘elusive’, quoting from the title of book.14 The linkage depends in general on the details of the constitutive equation, and on all components of an electrolyte, if the system is a nonideal ionic solution, like those that life requires. 
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