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9. Water Analysis in OLI 
Studio: An Overview 

Overview: 
Due to the nature of water analysis, most, if not all, samples entered in the OLI Studio are incomplete and/or are 

inaccurate in some manner. Thus, most samples will not be electrically neutral.  This requires the OLI Studio to reconcile 

the sample for electroneutrality. 

Many samples also have a measured pH. The sample that has been reconciled for electroneutrality will probably not have 

the same calculated pH as the measured pH. Normally this is a result of the incomplete or inaccurate description of the 

sample. The WaterAnalyzer will adjust the pH of the calculated sample to match the measured pH. 

 

An Example: 
We have been given a sample of ground water with the following composition: 

 

 Table 9-1Ground Water Concentrations 

Temperature 25.00 C

Pressure 1.00 Atm.

pH (measured) 6.70

Cation mg/L Anion Mg/L Dissolved mg/L

Ba+2 0.46 Cl- 3896.00 Gas

Ca+2 773.00 B(OH)4- 2.60 CH4 15.50

Fe+2 62.10 SO3-2 6.30 CO2 150.00

K+ 50.00 SO4-2 54.00 Benzene 1.40

Mg+2 177.00 NH3 4.60

Mn+2 2.80

Na+1 1060.00

Al+3 0.74

Sr+2 0.18  
 

Let’s use OLI Studio to examine this sample. First we double-click the icon on the desktop or use the Start menu to start 

the program.  
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Figure 9-1 The main window. 
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As with the other Analyzer calculations, we start by define the conditions. 

 

 
Figure 9-2 The icons available for the analysis 

We will enter the concentrations listed on the previous page. 
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Figure 9-3 A list of the conditions, cations, anions and neutrals 

Enter the concentrations from the table above. Enter the cations in the Cations section; the anions in the Anions section. 

Enter the dissolved gases in the inflow section. You will have to use the scroll bar to move the grid.  

 

Click on the Add Reconciliation button. 

 
Figure 9-4 click on the Add Reconciliation button 

This will automatically update the tree view on the left and place you in the description tab for the reconciliation.  

 

Click on 

this button! 
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Figure 9-5 The reconciliation panel. 

It is highly unlikely that this sample is electrically neutral. We need to make absolutely sure that there is no net charge to 

this sample. The Program will automatically balance the Electroneutrality. To view how this is done, click the Specs… 

button. 
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Figure 9-6 The Reconciliation Data dialog. 

This window dialog has a great deal of information. The available cations are listed in the Cations list box and the 

anions are listed in the Anions list box. The current Cation charge is 0.102945 equivalents/L (or eq/L). The current 

Anion charge is –0.111207 eq/L. There is too much anion charge by –0.008262 eq/L. 

There are several methods of reconciling the Electroneutrality. The default method is the Dominant Ion method. In this 

method, the imbalance in charge is determined. In this example there is an excess of negative charge.  

 

 
Figure 9-7 The largest concentration of cation to be entered. 

We will now change the type of balance to Na/Cl. 
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Figure 9-8 Na/Cl reconciliation method 

This reconciliation is the same as the dominant ion method since sodium is the largest concentration of cation (the 

counter charge). The conversion of equivalents to milligrams occurred as follows: 
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There are other options for reconciliation. Click on the Type of Balance button to see the list. 

Electroneutrality 

Dominant Ion 

The largest species concentration of the deficient charge is added. 

In this case Na
+
 ion was added since there is an excess of negative charge. 

Proration 

An equal percentage of all deficient species is added. 

Na/Cl 

Sodium is added when there is an excess of negative charge, chloride is added when 

there is an excess of positive charge. 

User Specification 

The user specifies the cation or anion required to balance the sample. 
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Figure 9-9 User choice option 

Since there is an excess of negative charge, only the cations are available for 

selection with this option. 165.563 mg/L of Ca
+2

 is needed to balance the sample. 

Make Up Ion 

The specified ion is either added or subtracted to balance the charge. 
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Figure 9-10 Make Up Ion Option 

With the make-up ion option, either a cation or anion can be used to adjust the Electroneutrality. Since in this example, 

there is an excess of negative charge, selecting a cation has the same result as the User Choice option. In the figure 

above, chloride ion has been selected. Since there is an excess of negative charge, 292.914 mg of Cl
-
 must be removed. 

 

Make sure the Type of Balance button is set to Na/Cl and then click on the OK 

button. 

The Summary box is now updated with the current Electroneutrality. 



A Guide to Using the OLI Studio  Water Analysis in OLI Studio: An Overview   168 

 

 
Figure 9-11 The updated summary box. 

We can now either automatically reconcile the pH of the sample or first calculate the natural pH.  

Click the No pH Reconcile radio button in the Reconcile pH options box. 

Now click the Calculate button. 

When the calculation has finished, scroll down the text in the Summary box to find pH. 

 
Figure 9-12 The pH is approximately 5.1 

This pH is much less than the reported pH of 6.7. What is the reason for this value? That will be explained in a moment. 

Right now we wish to adjust the pH back to the reported value of 6.7. 
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Click on the Reconcile pH radio button. 

 

 
Figure 9-13 Choosing the Reconcile pH option. 

The default acid/base titrants are HCl and NaOH (see the red box in the above figure). We will be using these titrants but 

they can be changed if you manually enter different acid and bases. 

You should double-check that the Known pH value is actually the value you want. The program automatically copies 

the value from the Recorded pH value. On occasion, you may want to reconcile the pH to a value other than the 

recorded pH. 

For this example, the initial pH is 5.1 and will be increased to 6.7 using NaOH. Click the Calculate button. 

When the calculation is complete, scroll the Summary box down to find the amount of titrant required. 

 
Figure 9-14 The amount of NaOH added. 

Most OLI programs cannot use ionic inflows. This sample must be converted into a “Neutral” stream. In other words, a 

neutral molecular representation is required. 

Fortunately OLI Studio does the conversion automatically.  The molecular stream displayed below was converted from 

the preceding sample after electroneutrality and pH have been reconciled. To find these values, click on the Molecular 

Basis tab. 
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Figure 9-15 Molecular basis. The grid has been scrolled down to see some values 

The molecular view can be saved as a new stream for use in other OLI program. 

Click the Add as Stream button. 

 
Figure 9-16 Save As Stream dialog 

Click the OK button to save all the phases in this stream. 

The program automatically adds a new stream. Click on the new stream and then 

select the Definition tab. 

Click the Add as 

Stream button to save 

as a molecular 

(neutral) stream. 
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Figure 9-17 The molecular stream 

Summary 

OLI Studio provides for alternative feed stream definition 

based upon a "Raw" Laboratory Analysis: 

 

Flagging of Inconsistencies 

 Determines the amount of imbalance with respect 

to electroneutrality 

 Calculates pH based upon sample information 

 

Reconciliation of Inconsistencies 

 Adds or subtracts mass to balance electroneutrality 

 Adds and acid or base to adjust pH 

 

Simulation Options 
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 Surveys 

 Single Point Calculations 

 Conversion to Molecular streams 

 Using CorrosionAnalyzer plug-in 

 Rates of Corrosion 

 Stability Diagrams 

 

Sample Management 

 Weight-averaging of samples 

 Composite samples 

 Mixed streams 

 

OLI Studio’sLab Analysis module is an invaluable tool to 

correct deficiencies in laboratory analyses.  Water Analysis 

is also essential for converting ionic flows to neutral. 

  


