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Introduction

●Corrosion costs industry $2.5 
trillion/year; oil and gas pipelines and 
flanges are among the most affected 
assets

●Conventional epoxy coatings fail upon 
mechanical damage, requiring costly 
manual inspection and recoating

●Proposed solution: linseed oil + silica 
powder self-healing additive in 
Hempadur Mastic 45881 epoxy on 
Mitwalli Steel flanges

●Design target: corrosion rate ≤ 0.10 
mm/y | Multidisciplinary team: CHE, 
ME, PETE, MSE

Prototype Design

●Substrate: Mitwalli Steel flanges 
(carbon steel) sandblasted to Sa 2.5; 
baseline coat: Hempadur Mastic 45881 
epoxy

●Self-healing additive: linseed oil 
(healing agent) + silica powder / 
diatomaceous earth (carrier) blended 
into topcoat

●6-coupon matrix: 3 baseline vs. 3 self-
healing coupons, each scribed with 
controlled damage before immersion

●Healing mechanism: upon damage, 
linseed oil migrates to the scribe, 
oxidatively polymerizes, and 
autonomously seals the defect

Testing & Validation

●Immersion in 3.5 wt% NaCl solution 
simulating oilfield produced-water 
corrosive service conditions

●EIS quantifies coating barrier resistance 
over time; Tafel polarization extracts 
iₓₒ℃℃ to determine corrosion rate 
(mm/y)

●Healing efficiency: corrosion rate 
reduction ratio between healed and 
unhealed damaged coupons

●Self-healing coupons achieved 
corrosion rate below 0.10 mm/y, 
confirming autonomous protective 
healing

Conclusion

●Linseed oil / silica powder self-healing 
system met the ≤ 0.10 mm/y design 
target; confirmed via EIS and Tafel data

●Self-healing coupons showed 
significantly superior barrier 
performance vs. damaged baseline 
after scribing

●Autonomous healing reduces 
maintenance intervention and lifecycle 
cost; compatible with existing epoxy 
application workflows

●Future work: optimize linseed oil 
loading, test under H₂S/CO₂ sour 
service, and validate at full flange scale
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