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Abstract 

Effect of Sodium nitrite as a corrosion inhibitor of mild steel in sea water was 

investigated, using the conventional weight loss method. Different 

percentages of sodium nitrite were used from 0% to 10% in sea water. 

Samples of mild steel were exposed to these corrosive media and the weight 

loss was calculated at intervals of 120 hours, 168 hours, 208 hours, 256 hours, 

304 hours and 352 hours. It was observed that corrosion rate increases with 

time of exposure to the corrosive medium (inhibited or non-inhibited) and that 

sodium nitrite can be used to retards the corrosion rate of mild steel if the 

appropriate concentration is used in sea water. It was concluded that the 

optimum percentage of sodium nitrate in sea water that gives the optimum 

corrosion inhibition of mild steel is 4%.  
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Introduction 

 

 The deterioration of facilities by corrosion is a major problem in Construction 

Company, oil and gas, ship building and other engineering firms [1-5]. Mild steel is major 

utilized in most structural shapes such as beams, plates, bars and pipes used both on-shore and 

off-shore. Considering the severity of the damage caused by corrosion in various engineering 

field, there is the need to at least retard the corrosion rate, if not to prevent it completely. 
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 There are various methods for prevention of corrosion which basically comprises 

those protective measures providing separation of metal surfaces from corrosive environments 

or those which cater for adjustment or altering the environment. These various methods of 

corrosion prevention include cathodic protection [6, 7], anodic protection [8], coating [9] and 

the use of corrosion inhibitor [10]. 

 Corrosion inhibitor is a substance which, when added in small concentrations to an 

environment decrease the corrosion rate considerably. To be fully effective all inhibitors 

require being present above a certain minimum concentration [10, 11]. 

 Most commonly, corrosion inhibitors are classified as anodic, Cathodic or mixed 

according to their influence on the electrochemical reaction involving metal, and their 

environment [12, 13]. Corrosion inhibitors have been in use for several decades and the most 

familiar examples of their applications are in paints and coatings on metals where nitrate, 

chromate, phosphate, benzoates, borates and oxides are incorporated, Nitrite is being used as 

inhibition admixture in concrete reinforcement [14-17]. 

 It is well established that inhibitors function in one or more ways to control corrosion: 

by adsorption of a thin film onto the surface of a corroding material, by inducing the 

formation of a thick corrosion product, or by changing the characteristics of the environment 

resulting in reduced aggressiveness [18]. The focus of this work is to arrive at the optimum 

concentration of sodium nitrite in sea water to give adequate corrosion to mild steel in marine 

environment. 

 

 
Materials and Method 

 
 The main material used for this research work are Mild steel (i.e. AISI/SAE 1020) 

procured from Universal Steels, Ogba Industrial Estate, Ogba, Lagos State, Nigeria. The 

Spectrometer Analysis of the Mild Steel used is as follow: 

 
Table 1. Spectrometry Analysis Result of the Mild Steel Sample 

Element C Si Mn Cu Fe 
Weight 
Percent (%) 

0.203 0.152 0.627 0.204 Balance 

  

The Mild Steel rod was machined down to a sample dimension of 9mm diameter and 10mm 

length. Thirty-six test samples were made utilized for this test. The cut edges of each of the 
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test samples were smoothened on emery paper, rinsed, dried and weighed on an electronic 

weighing balance. Each of the test samples is designated and its initial weight is noted. 

 Six solutions of sodium nitrite in Sea Water was prepared; each having different 

concentrations of sodium nitrite in sea water. The percentages of the sodium nitrite in the 

prepared corrosive media are as follow: 0%, 2%, 4%, 6%, 8%, and 10% respectively. 

Six test samples were carefully arranged into each of the corrosive media prepared and 

left for some time (days). After 120 hours of each of the test samples in the corrosive media, 

one test sample was removed from each corrosive medium at interval, dried weighed to 

determine the weight loss. 

 The time intervals used are 120 hours, 168 hours, 208 hours, 256 hours, 304 hours and 

352 hours. 

 
 

Results and Discussion 

 
 The weight loss recorded against the percentage Sodium Nitrite in the corrosive media 

is displayed in Tables 2 to 7 for each time intervals. The weight losses are depicted in Figure 

1. The relationship between the weight loss and exposure time is illustrated in Figure 2. 

 
Table 2. Weight modification of steel samples in sodium nitrite and sea water solution after 

120 & 168 hours 
120 hours 168 hours Composition (%) 

Initial weight (g) Final weight (g) Initial weight (g) Final weight (g)
0 8.004 7.999 3.428 3.422 
2 6.809 6.807 4.591 4.589 
4 8.042 8.042 4.052 4.052 
6 5.538 5.538 4.251 4.251 
8 5.368 5.367 4.858 4.855 

10 6.625 6.624 4.013 4.011 
 

Table 3. Weight modification of steel samples in sodium nitrite and sea water solution after 
216 & 264 hours 

216 hours 264 hours Composition (%) 
Initial weight (g) Final weight (g) Initial weight (g) Final weight (g)

0 5.166 5.156 4.732 4.722 
2 4.173 4.171 4.008 4.005 
4 4.525 4.525 5.406 5.406 
6 4.492 4.492 4.251 4.250 
8 4.839 4.837 5.159 5.157 

10 4.586 4.584 5.132 5.130 
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Table 4.Weight losses of steel samples in sodium nitrite and sea water solution after 312 & 
360 hours 

312 hours 360 hours Composition (%) 
Initial weight (g) Final weight (g) Initial weight (g) Final weight (g)

0 3.410 3.399 5.306 5.289 
2 3.856 3.851 4.539 4.532 
4 3.677 3.676 3.180 3.179 
6 4.252 4.250 3.953 3.951 
8 3.222 3.220 3.372 3.369 

10 4.098 4.095 3.028 3.025 
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Figure 1. Weight losses of steel samples in sea water solution as affected by the percentage 

NaNO3 used as Inhibitor 
 

Considering Figure 1 it will be observed that the least corroded samples for the 

various time intervals are those ones exposed to sea water with 4% sodium nitrite content; the 

most aggressive corrosive medium is the sea water with no content of sodium nitrite. Looking 

through the graphs presented in the Figure 1, it is a general trend that the aggressiveness of 

the sea water reduces with the increase in the percentage sodium nitrite content [19]; this was 

the case up to 4% sodium nitrite content. There after the aggressiveness of the sea water 

increase. This is also depicts clearly in Figure 2. 

As shown in the figures, the inhibitor does not stop corrosion, but delays its onset 

thereby leading to decrease in the corrosion rate. Comparing the graphs in Figure 2, it will be 

seen clearly that the corrosion rate was very high in the case of uninhibited corrosive medium 

(0% NaNO3), and lowest in the medium with 4% NaNO3. This is in agreement with the 

findings of [20]. 

Figure 2 clearly shown that corrosion rate increases with the exposure time of the mild 

steel to the corrosive media. Even in the medium with 4% NaNO3 where the corrosion rate is 

the least, the corrosion rate begins to increase from zero level after 264 hours of exposure. 
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Figure 2.Variations of the weight loss of mild steel in sea water with exposure time 

 
 

Conclusion 

 
From the discussion so far, it can be concluded that; 

1. Mild steel corrodes in marine environment.  

2. Corrosion rate increases with time of exposure to the corrosive medium (inhibited or non-

inhibited).  

3. Sodium nitrite can be used to retards the corrosion rate of mild steel if the appropriate 

concentration is used in sea water. 

4. The optimum percentage composition of Sodium Nitrite required in Sea Water for 

optimum corrosion inhibiting performance of mild steel is 4%. 
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