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28. Rates of General Corrosion 
– A Tour 

Overview 
In this tour we will simulate the corrosion rate of generic mild steel in a carbon 
dioxide containing brine. This is representative of a fluid recovered from oil 
production. 

At this point you should be very familiar with entering data into OLI Studio. We will 
now focus on the rates of corrosion. 

The Rates of Corrosion 
Create a stream with the following composition. 

 
Table 28-1 Introduction to rates of corrosion example 

Parameter Value Comment 

Stream Amount (mol) 55.5082 Default value 

Temperature (oC) 20  

Pressure (atm) 30  

H2O (mol) 55.5082 Default Value 

CO2 (mol) 1.0  

NaCl (mol) 1.0 No Initial Value 

Contact Surface Fe (Pure)  
 
Verify that only iron is selected in the redox subsystems list using the Chemistry menu item in the Model 
Options/Redox item. The definition grid of the stream should look similar to the following figure: 
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Figure 28-1 The stream definition. 

Notice that there are no titrants for this type of diagram. We also have not specified any alloys. This will be done in the 
rates calculations. We did have to specify a base metal of iron. 
 
With the above stream selected in the tree view, double-click on the Add Corrosion Rates icon in the Actions/Explorer 
pane. 
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Figure 28-2 Click on the Add Corrosion Rates icon. 

Click on the Add Corrosion Rates icon in the Actions pane. 

Click on the Definition tab. 

Setting up the calculation 
We will first perform a temperature survey. Change the Survey By button to Temperature. We will then change the 
default temperature range to 0 to 200 °C in 10 °C increments. 
 
The contact surface is specified in the definition grid. For this tour we will consider the mild steel - Carbon Steel 
G10100 (generic). 
 
We will simulate in static conditions. The current default Flow Condition (which is “Static”) is acceptable.  
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Figure 28-3 Specifying contact surface and flow conditions. 

Click on the Specs… button. Select the Var. 1 – Temperature category. 

 
Figure 28-4 Specifying temperature range for the survey. 
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This dialog is analogous to the range display in the other OLI Studio modules. Set 
the Start temperature to 0°C, the End temperature to 200 °C and the increment to 
10°C. 

Click on OK then click the Calculate button.  

When finished, click on the General Corr. Rate tab. 

 
Figure 28-5 The rate of corrosion versus temperature plot. 

This diagram shows that the rate of corrosion increases with increasing temperature till about 80 °C. Then the rate 
decreases. Further analysis would reveal that the solid FeCO3 (Siderite) has precipitated and has formed a passivating 
layer. 
 
Now click on the Report Tab. (You may have to use the scroll-arrow to see this tab) 

 
Figure 28-6 Locating Scroll Arrows 
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Figure 28-7 Tabulated results 

The report displays the tabulated results. You may have to scroll down to see the same information as displayed above. 

 
Now click on the Polarization Curve 
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Figure 28-8 Polarization Curve at 0° C 

The curve displayed corresponds to 0oC. The customize button can be used to display the polarization curve at a different 
temperature. 

 
The  symbol represents the mixed potential point. It is this point that determines the rates of corrosion calculation. The 
 appears to be on the “3” and “2” lines. This means that carbon dioxide and water is controlling the rates of corrosion. 
If the appeared on a vertical line, then we could say that the current had reached a limiting or passivating amount. 

 

Flow survey 
We will now repeat our calculations but only at 20 °C. This time we will perform a flow survey. We will simulate the 
movement of a fluid through a pipe. We will need to specify the diameter of the pipe and the fluid flow. 
 
Click on the Definition tab (you may need to use the scroll arrows) 
 
Click on the Types of rates calculation and select Pipe Flow. 
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Figure 28-9 Selecting Pipe Flow 

The flow specifications entered in the Corrosion Values section of the definition grid. 
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Figure 28-10 Specifying the Pipe Flow Diameter. 

We will use the default Pipe Diameter of 10 cm (0.01 m). The Flow velocity will be adjusted by the Specs > Survey 
Range tab.  

 
Figure 28-11 Range setting 
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The range of values indicates the lowest and highest velocity. The radio buttons in the Step Size section allow the user to 
perform quick conversion.  
 
The Increment option allows for the starting and ending values to be entered along with the number of steps and then 
the increment between points will be automatically determined. 
 
Optionally, the user may specify the Number of Steps by selecting the appropriate radio button, in which case the 
increment value will be calculated automatically.  
 
We will enter a Start value of 0 and an End value of 20. The Increment will be 1.0. 
 
Click on the OK button then click on the Calculate Button. 
 
Click on the General Corrosion Rate tab when the calculation completes. 

 

 
Figure 28-12 The flow survey 

The asymptotic behavior of the rate is due to mass-transfer phenomena. At low flow rates, there is sufficient time for the 
corrosive agents to reach the pipe.  At higher flows, a steady-state condition exists.  
 
You can download a worked example of this chapter from the OLI Wiki Page 

 


