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RESUMEN

La investigacion evalud la influencia de distintas concentraciones de cloruro de sodio
(NaCl) y del aditivo superplastificante Sika Cem en las propiedades fisico-quimicas del
acero ASTM A615-G60 embebido en concreto reforzado. Se aplicaron técnicas de
espectroscopia infrarroja por transformada de Fourier (FTIR), microscopia dptica y
ensayos de pérdida de masa por corrosion conforme a la norma ASTM G31-21. El
estudio, de enfoque explicativo y cuantitativo, incluy6 concentraciones de NaCl de 1.5
%, 2.5 % y 3.5 %, y proporciones de Sika Cem de 0 %, 1.5 %, 2.0 % y 2.5 %. Los
resultados evidenciaron una relacion directa entre la concentracion de NaCl y la velocidad
de corrosion, observandose mayores pérdidas de masa a concentraciones mas altas. La
adicion de 2.5 % de Sika Cem redujo significativamente la corrosion, alcanzando pérdidas
minimas de 0.0017 % (0.51 pum/afio) en 1.5 % NaCl y 0.0086 % (2.58 um/afo) en 3.5 %
NaCl, lo que representd disminuciones del 54.05 % y 40.00 %, respectivamente, frente a
las muestras sin aditivo. El Sika Cem demostr6 un efecto protector adicional al disminuir
la penetracion de iones cloruro y mejorar la durabilidad del concreto armado. Los analisis
por FTIR confirmaron la presencia de 6xidos y carbonatos de hierro, mientras que la
microscopia oOptica revelo alteraciones superficiales en el acero, confirmando la accion
corrosiva del NaCl y la eficacia parcial del aditivo a mayores concentraciones. En
conclusion, el uso controlado de Sika Cem contribuye a mejorar la resistencia a la

corrosion y la vida util de las estructuras expuestas a ambientes salinos.

Palabras Clave: corrosion de acero, concreto reforzado, NaCl, superplastificante,

perdida de masa por corrosion
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ABSTRACT

The research evaluated the influence of different concentrations of sodium chloride
(NaCl) and the superplasticizer additive Sika Cem on the physicochemical properties of
ASTM A615-G60 steel embedded in reinforced concrete. Fourier Transform Infrared
Spectroscopy (FTIR), optical microscopy, and mass loss corrosion tests were conducted
in accordance with ASTM G31-21 standards. The study, with an explanatory and
quantitative approach, included NaCl concentrations of 1.5%, 2.5%, and 3.5%, and Sika
Cem proportions of 0%, 1.5%, 2.0%, and 2.5%. The results showed a direct relationship
between NaCl concentration and corrosion rate, with higher mass loss observed at
increased salt levels. The addition of 2.5% Sika Cem significantly reduced corrosion,
achieving minimum mass losses of 0.0017% (0.51 pm/year) in 1.5% NaCl and 0.0086%
(2.58 um/year) in 3.5% NaCl, representing reductions of 54.05% and 40.00%,
respectively, compared to samples without the additive. Sika Cem exhibited an additional
protective effect by reducing chloride ion penetration and improving the durability of
reinforced concrete. FTIR analysis confirmed the presence of iron oxides and carbonates,
while optical microscopy revealed surface alterations in the steel, confirming the
corrosive action of NaCl and the partial effectiveness of the additive at higher
concentrations. In conclusion, the controlled use of Sika Cem contributes to enhancing
corrosion resistance and service life of reinforced concrete structures exposed to saline

environments.

Keywords: steel corrosion, reinforced concrete, NaCl, superplasticizer, mass loss due to

corrosion
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