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Background

A Work performed as part of US DoD Corrosion
Prevention and Control Program

A Funding
I 50% OSD ATL
I 50% Army ACSIM-IMCOM



Background

A Problems due to moisture
I Corrosion
AEquipment
Astructural Reinforcing
I Mold & Mildew
I Poor Air Quality



EOP Technology

A EOP Technology stops water intrusion through
concrete

I Creates electro-osmotic force to counter wet side
hydraulic forces

AHead
AEquilibrium
A Side benefit of EOP include
I Extends life of concrete injection materials
I Reduces corrosion of interior assets
I Improves indoor air quality



Fundamentals of Electro-osmosis

Fundamental forces influencing the movement of a
solution in a capillary.
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Fundamentals of Electro-osmosis

Definitions of variables in fundamental equation of
electro-osmosis.

o = density of the solution
o =density of the medium of the positive (negative)ions
Vv = Veloctity of the solution (centerof mass)

G

v~ = velocity of thesolvent
g = acceleratonof gravity
p = pressure
n =shear visosity coefficient
z* = chargeof anion
e, = elementaryelectric charge
miC: massof a positive (negative)ion
E = strengthof theelectric field of thesystem

k = Boltzman constant
T = temperatue



Principles of EOP Technology

Water can
enter a
structure via
seepage or
through
joints and
cracks.




Principles of EOP Technology

Electrodes are
Installed in the
concrete and the
adjacent soil.
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A small voltage
(up to 30 VDC) Is
applied between
the electrodes
producing an
o electric field
'FOOTING e ) across the
o concrete.




Principles of EOP Technology

g The electric field
promotes cation,
| anion, and water
molecule movement
within the concrete;
creates counterflow
and associated
pressure that
Opposes seepage;
pulse technology
allows some
moisture to be
retained within the
concrete preventing
overdrying.
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Fundamentals of Electro-osmosis

The basic requirement for electro-osmosis is a capillary with an
electrical double layer.
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Fundamentals of Electro-osmosis

Application of an electric field across the capillary causes the
positive ions and the solution to move from the anode to the
cathode.



