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Abstract

The use of carbon steel in the manufacture of water transportation and storage tanks in the Western Mountain
region of Libya is attributed to its low cost and its good mechanical properties, which make it suitable from an
engineering perspective. Therefore, it is considered an economical alternative to corrosion-resistant Galvanized
Steel. However, this type of steel is continuously exposed to corrosion when subjected to groundwater under
changing temperatures (especially temperature increase). This was demonstrated by the gradual decrease in the
sample mass from 20.20 g to 19.75 g over a period of five weeks at a temperature of 25°C.

This research was based on studying the corrosion behavior of carbon steel in an aqueous medium represented by
groundwater, assuming that the reaction follows first-order kinetics and is an irreversible reaction. The corrosion
rate constant (k) was calculated at different temperatures ranging from 25 to 35°C in order to analyze the effect of
temperature on the corrosion rate. The temperature was also increased by 10°C according to the Arrhenius
equation to investigate the influence of rising temperatures, particularly during the summer season.

The study relied on the Arrhenius equation, which relates the reaction rate constant to temperature. The results
showed that the corrosion rate increases with increasing temperature, and that the relationship between In(k) and
1/T was linear, confirming the validity of applying the Arrhenius model to the corrosion data. In addition, the
activation energy (Ea), which represents the energy required to initiate the reaction, and the frequency factor (A),
which is related to the number of effective molecular collisions, were calculated using the numerical method.

The results demonstrated that increasing the temperature by 10°C leads to a significant increase in the corrosion
rate. Furthermore, the activation energy value provides an important indication of the sensitivity of carbon steel to
corrosion under different environmental conditions. The calculated activation energy was 29.4 kJ/mol, while the
frequency factor reached approximately A = 1.5 x 104 g/week. The corrosion rate constant (k) was also calculated
as shown in Table (2).

Based on these results, it can be concluded that the corrosion process is a thermal process directly dependent on

the thermal energy acquired from the surrounding environment. The findings of this study may help predict the

operational lifetime of groundwater transportation and storage tanks made of carbon steel .
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