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CorroLogic®: A Logical Solution to Soil-Side Corrosion

Challenges on Aboveground Storage Tanks!

Soil-Side Corrosion Problem

Storage tanks used for product storage in
industrial facilities are subject to soil-side
corrosion during operation, especially when
installed in severe environments. Soil-side
corrosion is perceived to be a principal cause of
storage tank failure and imposes a major
environmental and  operational  challenge
worldwide. With thousands of Aboveground
Storage Tanks (ASTs) installed, the MENA

(Middle East & North Africa) region is not an exception. Ingress of chlorides and other corrosive species

from the native soil and groundwater through the tank pad, along with the presence of bacteria such as

SRB, are believed to be the main causes for soil-side corrosion. Airborne chlorides and moisture can seep

into the under-tank environment through the chime area, causing annular plates to corrode.



Current Treatment Methods and Limitations

Several techniques have been adopted to mitigate soil-side corrosion of AST floors, such as
bituminous/oily sand, Cathodic Protection (CP) systems, and coatings. However, total effectiveness of
these techniques, standalone or combined, has been questionable in providing the required protection. The
bituminous layer hardens and cracks as it ages, creating a corrosive environment that traps moisture and
corrosive species between the underside of the tank floor and construction pad. It has also been shown that
this layer when combined with CP shields the cathodic current and renders the CP system ineffective, at
least partially. The presence of inevitable air gaps below the AST prevents the tank floor from being in
direct contact with the sand (electrolyte), consequently blocking CP current at such locations and

preventing uniform CP distribution on the underside surface of the tank bottom.
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CorroLogic® VpCI® in Action

There is a growing industrial awareness about the advantage of introducing amine carboxylate Vapor
phase Corrosion Inhibitors (VpCls) into the tank pad, which makes Cortec’s CorroLogic® a logical answer
to the aforementioned challenges. The unique ability of CorroLogic® VpClIs to protect areas that cannot
be reached by traditional Cathodic Protection makes it an ideal treatment to be used in conjunction with
CP or by itself when CP is deficient or absent. Utilizing the power of Cortec’s VpCls, CorroLogic® is able
to vaporize and disperse through open areas below an AST. When the VpCls reach a metal surface, they
adsorb and form a protective molecular barrier to guard against corrosion, providing an added dimension

of protection to under-tank areas that cannot be reached by CP.

CorroLogic® can be added to an AST in several different forms, enabling application during construction
of new tanks or while existing tanks are in-service or out-of-service. During construction, CorroLogic®

pouches can be placed on an AST’s high density polyethylene (HDPE) liner and left to emit VpClIs below



the tank surface. If an AST is already in service and needs protection, a CorroLogic® Slurry is injected
beneath the tank floor through the existing monitoring or leakage detection pipes or through injection
pipes post-installed through the concrete ring beam. When a tank is out of service for T&I, CorroLogic®

Powder is fogged through the tank floor into the under-tank area and allowed to diffuse.

Successful Research and Implementation

Since the successful implementation of CorroLogic® in the Middle East in 2011 on a 107-meter crude oil
tank at a major oil and gas facility in the Arabian Peninsula, Cortec® Middle East has been researching and
successfully applying CorroLogic® AST solutions in the various petrochemical, water-power, and oil and

gas sectors across the GCC countries.

Cortec® Middle East continues to do research to evaluate the
effective use of CorroLogic® in conjunction with CP. Khalil COR ’ GC
MIDDLE EAST

Abed presented some of this research in a paper he shared at the
Environmentally Safe VpCI®/MCI® Technologies

NACE 2016 Conference and Expo earlier this year.” It was

concluded that CorroLogic® VpCI® alone has the ability to reduce the corrosion rate significantly, which
makes it a viable solution to protect against soil-side corrosion, especially for tanks with no CP system or
with a deficient one. The paper also showed that combining CorroLogic® VpCI® with Impressed Current
Cathodic Protection (ICCP) showed a synergistic effect and helped reduce the corrosion rate further,

keeping it well below 0.5 mpy.

Corrosion Rate Data Results”

Tank Tank Tag # and Corrosion Corrosion Rate Percentage of
Category Probe ID Rate Before after VPCI Corrosion Rate
VPCI Application Reduction After
Application (mpy) VPCI Application
Unprotected | TK-01 (probe # 9666) 15.44 6.39 58.6%
tanks TK-02 (probe # 9673) 10.73 0.91 91.5%
TK-03 (probe # 9670) 15.44 0.40 97.4%
ICCP tanks | TK-04 (probe # 9665) 2.52 0.29 88.4%
TK-05 (probe # 9668) 3.80 0.29 92.3%
TK-06 (probe # 9672) 3.50 0.40 88.5%

CorroLogic® is a helpful treatment for the unique challenges of soil-side corrosion on aboveground

storage tank bottom plates. It offers protection to areas where CP is ineffective or in situations when CP



cannot be applied. Because it can provide protection on its own or add to the protection of CP,

CorroLogic® is a logical choice for protecting ASTs from soil-side corrosion.

For more information on Cortec’s innovative CorroLogic systems, please visit:

http://www.cortecvci.com/Publications/Brochures/CorroLogic.pdf

*Abed, Khalil, Pankaj Panchal, and Amish Gandhi. “Evaluation of Impressed Current Cathodically Protected API 650 Tank
Bottoms in the Presence of Vapor Phase Corrosion Inhibitor.” Paper No. 7600. Corrosion 2016. NACE International.

http://www.cortecvci.com/Publications/Papers/Evaluation % 200f % 20Impressed % 20Current % 20Protected % 20T anks % 20in % 20Pres
ence %200f %20V pCl.pdf
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Cortec® Corporation is the global leader in innovative, environmentally responsible VpCI® and MCI® corrosion control technologies for Packaging,
Metalworking, Construction, Electronics, Water Treatment, Oil & Gas, and other industries. Our relentless dedication to sustainability, quality, service, and

support is unmatched in the industry. Headquartered in St. Paul, Minnesota, Cortec® manufactures over 400 products distributed worldwide. ISO 9001, ISO
14001:2004, & ISO 17025 Certified.
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