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What It Does, Why It Matters, and How It Actually Works

Corrosion failures rarely make headlines but when they do it is catastrophic. A leaking tank shutting down a
production line, a pitted pipeline triggering an environmental incident, or a vessel pulled into dry dock months early
all trace back to the same cause: uncontrolled electrochemistry. In critical infrastructure, corrosion isn’t a
“maintenance nuisance,” it is a system-level risk. ICCP is an engineering method that actively controls corrosion
rather than merely slowing it. It is not a coating or barrier, and not passive protection. It is an active, adjustable
electrical system that can be measured, trended, and tuned. Understanding ICCP starts with understanding what
corrosion actually is - not rust, but a battery.

When steel is placed in contact with an electrolyte such as soil, seawater, brackish water, or wet concrete, natural
variations in chemistry and oxygen concentration create small voltage differences across the surface of the metal.
These voltage differences form localized electrochemical cells. Certain spots become anodes, where metal gives
up electrons and dissolves into ions - that is the moment corrosion begins. Other spots become cathodes, where
electrons arrive and the metal remains intact. Left unmanaged, this anodic/cathodic pattern shifts continuously with
changes in moisture, salinity, temperature, oxygen content, stray current, and coating condition.

The key point is this: corrosion is driven by electron flow. If electrons leave the steel, metal loss occurs. If electrons
are supplied to the steel, corrosion is suppressed. Cathodic protection works because it manipulates this electron
flow and forces the entire structure - not just parts of it - to behave as the cathode.

Impressed Current Cathodic Protection uses an external DC power source (rectifier) and anodes to push electrons
to the structure being protected. When electrons are supplied to the steel, its potential shifts in the negative
direction. This makes the steel thermodynamically unable to corrode. The concept can be summarized in two
statements:

= Current flowing onto steel — protection

= Current flowing from steel — corrosion
In practice, ICCP continuously adjusts current based on the real corrosion demand of the asset. That demand
changes with coating condition, soil resistivity, conductivity of seawater, temperature, flow velocity, biofouling, and
even seasonal ground moisture. Reference electrodes (such as Ag/AgCl or Cu/CuSQ,) are installed near the
structure to measure its electrical potential. These readings confirm that the steel is within the required protection
criteria (for example, -850 mV vs. Cu/CuSOQ, for buried steel, accounting for IR drop). When the potential drifts
outside the target range, the rectifier increases or decreases output automatically. ICCP doesn’t merely protect - it
regulates.
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An ICCP system is made up of three critical components: anodes, reference electrodes, and the rectifier. The
anodes are engineered to survive long operating lives (often 20+ years) in aggressive environments. Mixed
metal oxide (MMO), graphite, and high-silicon cast iron are commonly used because they deliver stable output
without being consumed in the process. The reference electrodes provide objective feedback on the actual
potential of the steel in the environment - not a theoretical estimate or assumption. The rectifier acts as the
“control brain” of the system, automatically adjusting current output in response to environmental changes or
coating degradation.

These components make ICCP fundamentally different from sacrificial (galvanic) anodes. Sacrificial systems
rely on the natural potential difference between metals - effective for small, stable environments - but their
output declines as the anode material is consumed. ICCP delivers exactly the amount of current the
environment requires, no more and no less. This is the essential distinction: galvanic systems are a fixed
resource; ICCP is a responsive system.

“Install and pray” is not cathodic protection.

Effective ICCP is measure — verify — adjust, continuously.

Corrosion is not a cost - it is a liability. According to NACE/AMPP research, corrosion costs the U.S. economy
more than $276 billion per year, excluding many indirect costs such as permitting delays, safety incidents,
litigation, and unplanned shutdowns. In marine environments, corrosion can progress four to five times faster
than in freshwater due to higher conductivity and oxygen availability. On buried infrastructure, seasonal
changes in soil moisture and temperature can swing corrosion activity dramatically.
ICCP changes the economics and predictability of asset ownership. By delivering controlled polarization:

= Structural life is extended

= Coating life is increased

» Unplanned outages decrease

= Remaining life becomes predictable and measurable

ICCP does not simply reduce corrosion - it prevents uncertainty.

The true value of cathodic protection isn’t the anode; it’s the years of asset life no one ever has to think about
again.
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American Carbon Company (ACC) supplies engineered anode systems for impressed current cathodic protection
used in marine, buried pipeline, industrial tank, and reinforced concrete applications. Our ICCP portfolio includes:

BADGERCOAT™ Mixed Metal Oxide (MMO) - high-efficiency, long-life coated titanium anodes
BADGERCOMP™ Graphite - consistent output and decades of service in soil or freshwater
BADGERCAST™ High-Silicon Cast Iron - durable, cost-effective solutions for demanding environments
BADGERCABLE™ Linear Anodes — low impact linear anodes for tank bottoms and parallel pipelines

If you’re planning a new ICCP installation, optimizing a retrofit, or evaluating material selection, ACC is available

as a technical sounding board. Whether you need guidance on current demand, system configuration, or anode
selection, we help make corrosion control predictable.
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