Chemistry

1S about

Chemicals




Law of Mass Action

IS what how chemists describe chemicals
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Engineering

IS about

Signals




Maxwell’s Equations

Kirchoff’s Current Law

compute

Signals




Law of Mass Action

IS about

Conservation of Mass and matter

It is not about conservation of charge
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‘Current-in’

does not equal

‘Current-out’
N
Law of Mass Action

(Jag # lpe)




More specifically
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In general IAB == IDE




Correlation between Currents
0.999 999 999 999 999 999

because
Conservation of Charge Is exact




Parameterization 1s nhot Possible

under more than one condition

Rate constants chosen at one boundary charge or one potential
cannot work for different charges or potentials.

Currents in Rate Models
are

Independent of Charge and Potential
but

In the real world
Currents depend on Charge and Potential




Continuity of Current Is

Exact

even though
Physics of Charge Flow

Varies Profoundly

Maxwell Equations are
Special

‘Charge’ is an Abstraction
with
VERY different Physics
In different systems




Kirchoff Current Law
requires
IAB — IDE
under all conditions
ALWAYS +107 o

Kirchoff Current Law
and




‘Charge’ is an Abstraction
with different Physics
In different systems
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but Continuity of Current iIs

Exact

No matter what carries the current!



Continuity of Current is Exact
even though

Physics of Charge Flow
Varies Profoundly

even
Creating Plasmas in air

SPARKS
i=0E/ot
-
!

.' popt




Mathematics of Continuity

in Maxwell equations can

Create New Kind of Physics,
New Kind of Charge

When we unplug a

computer power supply,
we often

CREATE



Maxwell Equations are
Special

Continuity of Current is Exact

no matter what carries the current

even though

Physics of Charge Flow
Varies Profoundly
even Creating Plasmas!




Replacement of
“Law of Mass Action”

IS
Feasible for
lonic Solutions
using the
All Spheres
(primitive = implicit solvent model of ionic solutions)
and

Theory of Complex Fluids

16



It is not surprising that
Inconsistent Treatments

of ionic solutions
have been so

Unsuccessful

despite more than a century of work by fine scientists
and mathematicians

Werner Kunz:
“It is still a fact that over the last decades,

It was easier to fly to the moon

than to describe the




Reconciling

Mass Action

and

Maxwell/Kirchoff

will no doubt be a




“Journey

of a thousand miles
starts

with a single step”

INn the right direction




That direction needs to
Include the electric field,
calculated and calibrated,
global and local

If the journey Is ever to end,
In My view.



