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Carboxylic acids as corrosion inhibitors
Non-toxic compounds extracted from plant oils

linear saturated carboxylic acid
CH;-(CH,), ,-COO- Na* noted NaC,

CH;-(CH,),,-COOH noted HC_

Fatty acid Formula Origin
Heptanoic acid CH;(CH,);COOH Ricin oil
HC,
Lauric acid CH;(CH,),,COOH Palm and coprah oils
HC,,
Palmitic acid CH,(CH,),,COOH Palm oil
HC,
Stearic acid CH,(CH,),,COOH Colza, sunflower oils
HC,
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Carboxylic acids as corrosion inhibitors
Chemical conversion

Thin layer of M(Cn)X(OH)y
or M(C,),/M(OH),

Metal
O, OH- Mz
M . ﬁ HC,/C,
Metal

Thick layer of M(C,),
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Carboxylic acids as corrosion inhibitors
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Reinforcement of the natural passive layer by intercalation of

carboxylate anions
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Carboxylic acids as corrosion inhibitors
Corrosion inhibition

Electrochemical characterization in standard Atmospheric corrosion in
corrosive water ASTM D1384-87 climatic chamber

(148 mg L't Na,SO,, 138 mg L NaHCO;, 165 mg L' NaCl) (8h humidity - 16h%xing)
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Saponified vegetable oil
Saponification process

CH, - 00C-R CHy - OH
CH - 00C -R * 30H- " 3R-COO * .
Carboxylate
CHZ— OOC -R anion CHZ oH
Triester ENcerol
ricinoleate 0
/{' O_
I g N
1, j
ithout separation/
purification
Stable liquid aqueous formulation =
(noted S;,;.): -
Viscosity = 100 cPo l
[R-COO"] # 1 mol L™
=
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Saponified vegetable oil
Corrosion inhibition

0

> Standard corrosive water:
g ASTM +5% S, , . ASTM D1384-87
o (148 mg L Na,S0,,
i TM +1% Sipi, 138 mg L' NaHCO,,
. 1 1
42 ASTM 65 mg L™ NaCl)
1.4
With 5% S, diluted in a standard ~_ °
corrosive water o
([R-COO"] # 5.102 mol L™V : § 18:
The corrosion rate is divided by § 106
2 107
100 g
A passivation of the surface is o
observed e - 1
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Saponified vegetable oil

Electrochemical impedance spectroscopy
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Saponified vegetable oil
Coating characterization

Z-Theta - Scalke

X-Ray Diffraction

Nanotubular structure of
the protective metallic soap

Zn Coated Zn

Contact angle
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Saponified vegetable oil
Biomimetism

Surface f’“OPPhOIOQ}’ of a Surface morphology of
protective « dr'y. film » leaf of Gommier cidre
formed on zinc (Eucalyptus gunni)

K. Koch, B. Bhushanb, W. Barthlotta, Diversity
of structure, morphology and wetting of plant
surfaces, Soft Matter, 2008, 4, 1943—-1963
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