
think simulation | getting the chemistry right 1 

 

Chapter VI – Scaling Inhibition 
Introduction 
OLI has developed a rigorous Nucleation and Inhibition tool for mineral scaling formation. The two tools help 
users predict the onset of precipitation in a process environment and also how to delay it.  Both tools are built 
on OLI's fundamental thermodynamic framework and extends these predictions into kinetics using the Classical 
Nucleation Theory 1. This theory use the energetics of the solution and the solid to predict the time needed for 
a supersaturated solution to start precipitating. This is the transition time between when a metastable solution 
finally starts to precipitate.  

What is a mineral scale? 
Mineral scaling occurs when there are changes in process conditions, such as pressure and temperature 
changes, dissolved gases, or when mixing incompatible waters. When scales accumulate in fixed diameter 
volumes, like membrane pores, production tubing, or process piping, flow is restricted. Action is then needed 
to remove the scale and restore flow.  

A scale deposit may occur as single mineral phases, but more commonly, it is a combination of different 
elements. Common scales include CaCO3 (calcite) and BaSO4 (barite) in oil and gas production, CaCO3, 
struvite, Ca3(PO4)2, Mg-Silicates, and silica in water treatment, Jarosite, CaSO4, and CaCO3 (calcite) in mineral 
processing, and additional scale types in other chemical processes. 

Scale deposition involves two distinct steps. The first is the nucleation step, this is the time between when a 
supersaturated water goes from no solids to forming the stable, microscopic crystals. The second is the crystal 
growth step.  In this step, the microscopic crystals grow until the concentration in the water reduces to the point 
where the solution is no longer supersaturated.   

The duration of this nucleation step is known as the “induction time”. It is the time that passes from the creation 
of supersaturated solution to the detection of first solids. This time is critical, because the longer this time can 
be delayed the greater chance that the solids do not form in an area that affects operations.   

Scale formation - how OLI predicts this induction time? 
OLI has developed a state-of-the-art tool that predicts this induction time. This enables users to assess the risk 
of mineral scale forming more accurately in their process. This is a major advancement compared to existing 
technology, in which the scaling tendency value plus empirical rules of thumb are used to assess scale risk in 
a process.  

Figure 2 is a plot showing the output of the new model. The x-axis is the inverse square of the Scale Index.  
The scale index is a base-10, logarithm of the scale tendency.   

 

1 See: https://en.wikipedia.org/wiki/Classical_nucleation_theory 

https://en.wikipedia.org/wiki/Classical_nucleation_theory
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A lower SI-2 value (left side of the plot) means a higher supersaturation.    

The Y-axis is the time it takes before stable crystals begin to form (in seconds). As the liquid supersaturation 
increases (increasing the driving force for precipitation), the time it takes for the solids to form shrinks.   

 
Figure 0-1 - Calculated and experimental gypsum (CaSO4.2H2O) induction times in the CaSO4-NaCl solution at 25, 50, 

70, and 90 °C. Symbols are experimental data, whereas lines represent MSE+CNT model calculations 
 

There are two distinct slopes to the plot, the far-left slope is the Homogeneous nucleation region, while the right 
slope is the heterogeneous region. The homogeneous nucleation region represents a liquid that is highly 
supersaturated, and where little time elapses before solids start precipitating. The heterogeneous region is 
where the liquid is only slightly saturated, and solids only start to form if there is dust or other types of particles 
in the water that makes it easier for the solids to form. Both time regions are important to modeling induction 
time properly, and the OLI database contains the required parameters for these calculations.  

OLI Nucleation Induction Time model 

OLI has created a database that will predict the induction time for four of the most common scales, calcite 
(CaCO3), barite (BaSO4), gypsum (CaSO4.2H2O), and Celestine (SrSO4). In future releases, the predictions will 
be extended to other solids. 

Scale Inhibition - how is OLI used to predict treatment? 

Scale inhibitors are a type of chemical that interacts with the nascent crystallites and prevents them from 
becoming stable. They effectively delay the formation of a stable crystal by poisoning its surface. Scale inhibitors 
are an essential part of engineering, because when added to the process water, they delay the formation of 
these crystals, allowing a process to remain free of solids. Scale inhibitors are used in many applications, 
including cooling tower water, as a pre-treatment to RO membranes, and oil and gas production wells. 

Because scale inhibitors represent the key solution to unwanted mineral scaling, OLI created a database that 
predicts this time delay. Thus, an OLI Studio user can now predict a more accurate scale risk analysis for their 
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process and simultaneously develop a chemical treatment plan. Six of the most common scale inhibitors are 
included; NTMP/ATMP, DTPMP, HEDP, EDTPMP, PPCSA, and PMA (see footnote for chemical names) 2.  

Using the Nucleation Model in OLI Studio 

The nucleation model is a post-process to all OLI calculations. Therefore, the only impact on any calculation is 
that a new table will be available in the Report tab, or a new set of categories will be available in the Plots tab.  
When scale inhibitors are added, then its speciation is included in the calculation. Usually the inhibitor 
concentrations are low (in the parts per million) so there will be minimal performance difference. There will be 
the same changes to the report and plot, since the inhibitor speciation will be added to the output, and its effects 
on nucleation will also be shown. 

Performing induction time calculations in OLI  
The OLI software contains nucleation induction times (tind) for four mineral phases; CaCO3 (calcite), BaSO4 
(barite), SrSO4 (celestine), and CaSO4.2H2O (Gypsum). Also included are the inhibition induction times, tind, for 
six scale inhibitors, HEDP, NTMP/ATMP, DTPMP, EDTMP, PMA, and PBTC. The nucleation model is 
developed in the MSE framework (database) and its prediction range extends across the range of this 
framework. 

OLI Tag Name Chemical Formula IUPAC Names 

DTPMP C9H28N3O15P5 Diethylenetriamine penta(methylene phosphonic acid) 

HEDP C2H8O7P2 1-hydroxyethane 1,1-diphosphonic acid 

NTMP/ATMP C3H12NO9P3 Nitrilotris(methylenephosphoric acid) 

PMLA C40H40O40 Poly maleic acid 

PBTC C7H11O9P 2-phosphono-butane-1,2,4-tricarboxylic acid 

EDTMP C6H20N2O12P4 Ethylenediamine tetra(methylene phosphonic acid) 

 

 

2  1-hydroxyethylidene-1,1-diphosphonic acid (HEDP), amino tris (methylenephosphonic acid) (NTMP), diethylenetriamine penta 
(methylene phosphonic acid) DTPMP, ethylenediamine tetra (methylene phosphonic acid) (EDTPMP), and polymaleic acid (PMA)  
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Setting up the automatic calculation  

Induction time calculations are activated within the Calculation Options popup window (shown below). When 
checked, the model sub-routine is included as a post process to the calculation being run. The induction time 
calculation is available for the Single Point and Survey calculation of a Stream, in a Mixer calculation, and in 
the five ScaleChem calculations (Saturator, Scale Scenario, Facilities, Contour, Mixing Waters). 

Start the software.  There should be no streams or calculations in the Navigator panel 

Select Tools > Options > Calculation Options 

Check the Scaling Induction Time(s) box at the bottom of the popup window. Then press OK to close the 

window. 

 

Calculation Options window showing the Scaling Induction Time(s) check box 

Example #1 – Induction times for CaCO3, BaSO4, and SrSO4 in a Stream 

The following stream contains low concentrations of CaCO3, BaSO4, and SrSO4 in a NaCl brine at 25°C.  We 
will use a few single point, isothermal calculations to show how the model works. 
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Step #1 – Create a basic induction time calculation 
Add a stream and label it Basic Calculation (MSE model) 

Add the four inflows and mole amounts: CaCO3 – 0.001; BaSO4 – 0.00005; SrSO4 – 0.008; and NaCl – 0.1.  

 

New Stream containing low concentrations of CaCO3, BaSO4, and SrSO4 in a 0.1 NaCl electrolyte solution. 

Add a single point calculation and label it No Inhibitor 

When the calculation is complete, click on the Report tab. Then click on the Customize button in the upper 

right of the screen. 

Clear All  boxes and then check the Scaling Induction Time box only 

 

The Report's Customize popup window showing where the Scaling Induction Time category is located 

Review the column data in the Scale Induction Time(s) table 
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The three solid phases are supersaturated as shown in the Scaling Tendency column, and their induction times 
vary from 1.0 to 40.5 minutes.  This means that barite will form in about 60 seconds while the other solids will 
take several minutes longer before they start to precipitate.   

Step #2 – Adding scale inhibitors 
Add a new single point calculation and label it With Inhibitor 

You may have noticed already that there are + boxes to the left of CaCO3, BaSO4 and SrSO4. These boxes 
expose a sub grid containing the available scale inhibitors for that specific mineral. 

Click on the + sign adjacent to BaSO4 to expose the sub grid. 

Click on the <select to add> box and select the C3H12NO9P3 (NTMP/ATMP) inhibitor.  

 
It will now appear at the bottom of the grid 
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Give it an amount of 2e-4 moles (this is about 60 mg/l) and calculate 

 
Click on the Report tab and once again, turn on only the Scaling Induction Time table using the Customize 

window 

 

The induction time for BaSO4 increased to 5.4 minutes, a time that would likely prevent the solid from 
precipitating in the process. The calcite and celestine induction times now show n/a, which means that the 
compute time exceeds the maximum limit of 10,000 hours.   

Return to the Definition tab and select the + adjacent to SrSO4.  Select the C2H8O7P2 (HEDP) inhibitor and 

give it a value of 2e-4 (~41 mg/l).  



think simulation | getting the chemistry right 8 

 

 

Re-calculate and view the Report table 

 

The HEDP inhibited both SrSO4 and BaSO4. At these concentrations, the water would now be considered 
inhibited (and possibly overdosed!). 

Step #3 – Using a concentration survey to compute the best inhibitor concentration 

In the previous steps, you created a supersaturated solution and then reduced its propensity to precipitate by 
adding a scale inhibitor. The inhibitor concentrations used were not optimized. You will use the survey 
calculation to vary the inhibitor concentration and find a reasonable value. 

Add a Survey calculation and label it Inhibitor survey 

Expand the BaSO4 box and select C3H12NO9P3 (NTMP/ATMP) again 

Change the Survey by from Temperature to Composition 

Open the Specs window, select NTMP/ATMP as the component 

Set the concentration range to star start at 0, end at 2.5e-4, and have 25 steps  
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Calculate and select the Plot tab 

The scale inhibitor has a significant impact on the pH because NTMP is a hexavalent acid.  This will affect scale 
tendencies for carbonate solids if added in this way.  Right now, we are looking at BaSO4, and so we will ignore 
the impact on calcite 

 

Click the Variables button to open the Curves window  

Remove the pH from the Y1 axis and add the BaSO4 induction time from the Scaling Induction Times category 

 

Set the Y-axis to log scale 

The plot now shows the barite induction times as the inhibitor is added. The induction times increase from 1 
minute to 148 minutes when the concentration increases from 1.3e-4 to 2.0e-4 moles (52 to 80 mg/L).  
Somewhere in this rage would be the optimal inhibitor concentration.   
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You will notice that the plot does not extend to the final concentration of 2.5e-4 NTMP. It is because at this point 
the induction time exceeded the 10,000 hr maximum value. 

 

Step #4 - Using a temperature survey to test induction times 

Induction times depend on both the scaling tendency of the solid (driving force for precipitation) and the 
temperature (reaction rates).  Therefore, changes to either will result in different induction times for the solid.   

Add a new Survey calculation and label it t_ind vs T  

Set the temperature range from 10 to 100 °C by 5 °C increments, click OK and then and calculate  

Select the Plot tab and plot the induction times for the three solids, CaCO3, BaSO4, and SrSO4 
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The plot shows how temperature affects induction times.  At 10 °C, CaCO3 and SrCO3 induction times are at 
86 and 38 minutes, respectively.  At 100 °C, the induction times for the 3 of them are less than 1 minute.   

 

Example #2 – Using induction times in a Mixer calculation 

A common cause of scaling is when two incompatible streams are mixed together. For example, one stream 
containing a high calcium concentration and the other containing high concentrations of carbonate. The 
software will compute the induction times during the time of mixing using the Mixer block. This next example 
shows this. 

1) Add a stream and label it Cations 

2) Add CaCl2 and NaCl to the grid.  Set the values to 0.005 and 0.1 moles, respectively 

 

3) Add a second stream and label it Anions 

4) Add Na2CO3 and NaCl to the grid. Set the values at 0.005 and 0.1 moles, respectively  

 

5) Add a Mixer calculation and label it Incompatibility 
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6) Move the Cations and Anions streams to the Selected Section 

7) Set the Mixing Method to Ratio 

8) Open the Specs window and select Cations as the Ratio stream. 

9) Under the Survey Range tab set the steps to 20 

 

10) Calculate and go to the Plot tab 

11) Plot the CaCO3 induction times 

The plot shows that induction times are lowest (fastest to form) at a 50:50 mixture and highest at the far ends 
of the plot. In fact, at the 0 and 100% points, no induction times are shown because there is no calcium in the 
0% calculation and no carbonate in the 100% calculation.    
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Scale inhibitors can also work in the mixer calculation, but to do this, the user must create a separate stream 
and add it to the mixer like it would occur in a process. 

12) Create a new stream and label it 0.1 molal NTMP 

Again, we are disregarding practical units in this example so that we can focus on the procedure of studying 
induction times.   

1) Add NTMP to the grid and give it a value of 0.1 mole 

2) Return to the Incompatibility mixer and add the 0.1 molal NTMP stream to the Selected window 

3) Change the mixing type from Ratio to Volume 

4) Open the Specs window and select the 0.1 molal NTMP as the adjustable stream 

5) Set the start and end to 0 L and 1e-4 L, respectively.  Set the steps to 20. 

 

6) Run the calculation and click on the Plot tab when done 

7) Add the CaCO3 induction time to the plot and click OK 

As NTMP is added to the mixture, the calcite induction time increases from less than one minute to over 1600 
minutes.  Somewhere in this addition would be the optimal treatment value, and that would depend on how long 
the solid needs to remain in solution. For example, 200 minutes is over three hours, a time that would probably 
be enough for a fluid to exit any process unit, like an RO or mixing tank. This would correlate with a 6e-5 L or 
0.060 mL dosage per the two liters of mixed material.   



think simulation | getting the chemistry right 14 

 

 

An alternative way to plot this would be to use the MBG-Liquid 1 variables. Instead of plotting the volume of the 
NTMP added, you can plot the concentration of NTMP in solution. This concentration would be the minimum 
inhibitor concentration desired, or perhaps the residual concentration that you want to keep in solution. 

8) Open the Variables button and expand the MBG Totals - Liquid 1 category 

9) Move NTMP(-6) to the X-axis 

 

10) Close the Variables window and open the Units Manager ( ) 

11) Click on the Customize button and change the Liquid-1 Composition from moles to Concentration 

 

12) Close the units manager and review the plot 



think simulation | getting the chemistry right 15 

 

According to the calculation, a residual NTMP concentration of about 0.3 mg/l will keep CaCO3 from 
precipitating for 60 minutes.  A concentration of 1 mg/L will inhibit precipitation for about 32 hours (1856 
minutes).    

 

More Induction time options 

The induction time calculation is a post-process calculation, meaning that it calculates the scale tendencies and 
tind after the system converges to equilibrium. This means that the software will keep the target solids in solution 
so that it can calculate its supersaturation. Competing solids that remove precipitating ions from the water can 
impact the induction times. For example, BaSO4 is supersaturated, but CaSO4 also precipitates, and in doing 
so, removes sulfate from solution. This sulfate removal affects the final BaSO4 induction time. The software 
must be able to accommodate conditions where such mass actions impact the calculation. It does this in the 
Calculation Options window. 

Click on any of the calculations you created using this chapter 

Select the Specs button and then the Calculation Options tab (or category) 

Click on the Advanced button adjacent to the Scaling Induction Times(s) check box 

 

Expand the S(+6) category in the window 

The text in the upper section of the window explains how the induction times work. It explains that the induction 
times are based on the supersaturation level of the specific solid and that for this solid to be supersaturated, it 
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must not precipitate during the induction time calculation. In addition to the target solid, any competing solids 
that might change the concentration in the supersaturation equation (Ba and SO4 if the calculation is for BaSO4) 
also need to be turned off. Otherwise, the supersaturation of the target solid will be lowered and a less accurate 
induction time value will be computed.    

So, in this case, potential competing solids for BaSO4 include three CaSO4 phases and BaCO3. These are 
turned off by default. There are many other Ba- and SO4-containing solids that can form, and if you see them 
forming in your induction time calculation, you can go to this window and turn them all off. 

    

You may also decide that these competing solids should affect the induction time of your target solid. In that 
case, you turn those solids on. When that happens, reduced concentration of the target solid’s ions will be used 
to compute the induction time.   

 

Scale Kinetics Inhibitor Optimization Tool 
The Scale Kinetics Inhibitor Optimization Tool in OLI Studio is designed to reconcile the user’s experimental 
scale inhibition data by adjusting OLI’s literature-based model parameters. With this feature, users can add 
experimental data of inhibitor concentration vs observed induction time (time to see formation of first visible 
crystal solid), from which the software will optimize the relevant OLI Databook kinetic parameters for the 
selected solid and applied inhibitor(s). After running the optimization, the re-parametrized scaling solid and 
inhibitor(s) can be saved to a private database. This will override the existing parameters for these species in 
OLI’s underlying databank when users employ the private database in other calculations. That way, users can 
remain confident that OLI’s scaling predictions are well-aligned with their observations and tailored to their 
system. 

Scaling solids and inhibitors in OLI’s databank: 

Target scaling solids: Barite, Celestine, Gypsum, Calcite 

Comprehensive scaling inhibitors: HEDP, NTMP, DTPMP, PMLA, PBTC 
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Notably, the tool is not limited to the scaling solids and inhibitors already existing in OLI’s databank; if users 
have the required data for a proprietary inhibitor or scaling solid not listed above, they can create a private 
databank in OLI Databook with these species. Then, they can utilize the Scale Kinetics Inhibitor Optimization 
Tool in OLI Studio to re-parametrize their model. For more information on this process, please visit our Support 
Center. 

Example 1 

In this example, we will prepare a scale kinetics optimization case. First, with the global stream selected, be 
sure that Induction Time calculations are enabled. This can be confirmed by navigating to Tools > Options... > 
Calculation Options, and checking that the Scaling Induction Time(s) checkbox is selected. 

Now, we will add a new stream, label it “Sr and Ba-Containing Stream,” and add the Inflows as shown in the 
image below. 

 

 

Next, we will add a Single Point Isothermal calculation, change its name to “Basic Isothermal,” and run the 
calculation.  
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Having successfully executed the Basic Isothermal run, we will select the ”Sr and Ba-Containing Stream” level 
in the Navigator Panel, and add another Single Point Isothermal calculation and label it “Add BaSO4.” Here, we 
will change the BaSO4 Inflow to 0.1 moles, and run the calculation. 

 

Once the second isothermal calculation is complete, we can select the Global Stream level in the Navigator 
Panel, and select the action, “Add Optimizer.”  
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From here, we can label the object “Optimizer-2-Sets-Data." We can select “Basic Isothermal” as the first 
Source Name. In the Scale and Inhibitor Selection section, we can choose Celestine as the Scaling solid, and 
HEDP as Inhibitor 1. Next, we can enter all the induction time data for this calculation as shown below.  

 

 

We will repeat the same process by selecting the next cell in the Source Name grid and choosing the “Add 
BaSO4” stream. Then, we will add the induction time data for this stream. You will notice that certain points 
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have been selected to be excluded from the regression; this demonstrates how the user has agency to decide 
which data points to leverage or omit as outliers, etc.  

 

 

Now, we are ready to hit Calculate; during the runtime, we should see the Optimizer iteration number and 
objective value populate in the Calculation Output window. Once the optimization successfully converges, we 
can enter the plot tab to visualize the results. By default, the software plots the “Basic Isothermal” Inhibitor 
amount vs experimental and predicted results. We will right-click on the x- and y-axes to change to logarithmic 
scale to better visualize the outputs. 
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To save these re-parametrized species to a private database, we can navigate to the Output Options tab. Here, 
we can provide a name to a new private database and click the “Save” button. This database can be loaded 
into OLI Studio for future calculations to leverage the newly parametrized scaling solid and inhibitor.   
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Lastly, in the Prediction tab, we can leverage the newly regressed kinetic parameters to evaluate the predicted 
celestine induction time based on HEDP loading and temperature. We can enter the survey ranges shown 
below and press the calculate button to arrive at the following plot. 

 

 

 

 

Chapter VII – Naming Conventions in OLI Studio and 
Definitions 
OLI naming conventions are important to understand as they become critical in performing advanced features 
in OLI Studio. The following chapter explains OLI naming conventions, when they’re important, and provides 
key definitions for understanding these conventions.  

Naming the Phases of Species 
Let’s say for example you want to type the following reaction in the OLI reaction kinetics tool:  

2NH3(AQ)+CO2(AQ)=CH4N2O(AQ)+H2O 

Note: You must use the OLI Tag Name for this step, and additionally specify the phase of the reactants and 
products. Water is a special case; it is written only as H2O. 

As a general rule: 

For an aqueous phase: AQ 
For a vapor/gas phase: VAP 
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For a solid phase: PPT 
For a hydrated solid: SOLIDNAME.nH2O, where n is the hydration number 
For an ion: ION 

You can find the OLI TAG Name of your specific species using the Component Search Tool. 

In OLI terminology the above reaction will look like:  

2NH3AQ+CO2AQ=UREAAQ+H2O 

Ionic Strength 

Ionic Strength (molal based or m-based) 

The ionic strength is a quantity representing the strength of the electric field in a solution, and it is equal to the 
sum of the molalities of each type of ion present multiplied by the square of their charges, as represented by 
the following equation: 

𝐼𝐼 =
1
2
�(𝑧𝑧𝑖𝑖2𝑚𝑚𝑖𝑖)
𝑛𝑛

𝑖𝑖=1

 

Where n is the number of charged species 

For example, a 1.0 molar solution of NaCl has 1.0 moles of 𝑁𝑁𝑎𝑎+ions and 1.0 moles of 𝐶𝐶𝑙𝑙− ions in 1 kg of H2O. 
Therefore, the ionic strength is 1.0 molal. 

𝐼𝐼 =
1
2
�(𝑧𝑧𝑁𝑁𝑎𝑎+)2(𝑚𝑚𝑁𝑁𝑎𝑎+) + (𝑧𝑧𝐶𝐶𝑙𝑙−)2(𝑚𝑚𝐶𝐶𝑙𝑙−)� 

𝐼𝐼 =
1
2
�(1)2(1) + (−1)2(1)� = 1 

Now, consider a 1.0 molal solution of CaCl2. This solution has 1.0 mole of 𝐶𝐶𝑎𝑎+2 ions and 2.0 moles of 𝐶𝐶𝑙𝑙− ions 
in 1 kg of H2O. Therefore, the ionic strength is 3.0 molar, or it can be said that a 1.0 molal solution of CaCl2 
behaves similar to a 3.0 molar solution of NaCl. 

𝐼𝐼 =
1
2
�(𝑧𝑧𝐶𝐶𝑎𝑎+)2(𝑚𝑚𝐶𝐶𝑎𝑎+) + (𝑧𝑧𝐶𝐶𝑙𝑙−)2(𝑚𝑚𝐶𝐶𝑙𝑙−)� 

𝐼𝐼 =
1
2
�(2)2(1) + (−1)2(2)� = 3 

Ionic Strength (mole fraction based or x-based) 

In this case the ionic strength is calculated using the mole fraction rather than the molality: 

𝐼𝐼 =
1
2
�(𝑧𝑧𝑖𝑖2𝑥𝑥𝑖𝑖)
𝑛𝑛

𝑖𝑖=1
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Where n is the number of charged species. 

 

Material Balance Group (MBG) 
MGB is an abbreviation for Material Balance Groups. The MGB variable is a sum of all the species with the 
same oxidation state. OLI gives this information as Total or for the specific phase requested (Aqueous, Vapor, 
Solid, and Organic) or as absorbed to the surface.  

For example, if we have the following system:  

55.5082 moles of H2O 

1 mol of NaCl 

1 mol of CaCl2 

1 mol of CaCO3 

The distribution of the elements with their respective oxidation states are given as MBG for the total system, 
and for the phases that are predicted to form, as shown in the image below. 
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Volume vs. Volume at Standard Conditions vs. Standard Liquid Volume 

Volume 

This is the volume of the system at a specified temperature, pressure, and composition. 

Volume at Standard Conditions 

It is also known as the Standard Volume. This is the calculated volume of each phase (using the composition 
of each phase) at standard conditions. The standard conditions for each phase: vapor, liquid-1, and liquid-2 are 
predefined in the software, and can be changed. 

The standards conditions are: 

Vapor: Temperature: 15⁰C and Pressure: 1.0023 atm 
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Liquid-1: Temperature: 25⁰C and Pressure: 1 atm 

Liquid-2: Temperature: 15⁰C and Pressure: 1 atm 

 

Standard Liquid Volume 

This is a transport unit. Standard liquid volume is the calculated standard liquid volume based on true species. 
You can see it as the contribution of volume of each true species to the total liquid volume.  

An example 

Standard liquid volume calculation of Liquid-1 phase (MSE), H2O: 55.5082 mole, NaCl: 1 mole, 25oC, 1 atm 
(using OLI Studio 9.5.4). 

Standard liquid volume of material balance group (MBG) (accessible through Databank > literature >Material 
codes > VOLU ). 

MBG name Standard liquid volume of MBG, VOLU (m3) 
H(+1) 1.41E-05 
Na(+1) 1.82E-05 
O(-2) -1.02E-05 
Cl(-1) 1.72E-05 

True species composition after speciation: 

True species (Name) Composition (COMP), mole 
H2O 55.5082 
Cl-1 1 
Na+1 1 
H3O+1 1.33E-07 
OH-1 1.33E-07 
NaOH 5.30E-14 
HCl 2.07E-15 

Standard liquid volume of the phase calculation, considering MBG group contribution in each true species: 

MBG 
Name 

Contribution Contribution 
Value 

H(+1) 1.41E-05×(55.5082×2 + 1.33E-07×3 + 1.33E-07×1 + 5.30E-14×1 + 2.07E-15×1) 1.57E-03 
Na(+1) 1.82E-05× (1×1 + 5.30E-14×1) 1.82E-05 
O(-2) -1.02E-05× (55.5082×1 + 1.33E-07×1 + 1.33E-07×1 + 5.30E-14×1) -5.65E-04 
Cl(-1) 1.72E-05× (1×1 + 2.07E-15×1) 1.72E-05  

Volume (m3) 0.00103827  
Volume (L) 1.03827 

Index 
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Composition Survey, 222, 338 

Contour Plot, 162, 166 

Corrosion, 260, 266, 272, 330, 346, 361 

density, 206, 396, 397, 420 

Depletion Parameters, 321 

Depletion Profile, 322, 335 

Dew Point, 48 

Dolomite, 70 

Electroneutrality, 195, 381, 420 

Equation of State, 17 

Equilibrium Constant, 110, 113 

Extreme Value Statistics 

EVS, 345, 346 

Gases, 403, 428, 439 

hydrocarbon, 425 

Isothermal, 38, 228 

Lee-Kesler, 395 

Mixed Solvent Electrolyte 
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Mixer, 225, 226, 228, 230, 428 

Oxidation, 252, 256, 257, 259 

Passivation, 262, 266, 267, 272 

pH, 34, 38, 58, 121, 122, 123, 129, 132, 133, 137, 138, 
222, 223, 224, 227, 229, 230, 236, 259, 262, 269, 271, 
274, 276, 278, 397, 420, 437, 438 

Pit Depth, 345, 346, 369 

Pressure Survey, 142, 162 

Pseudo-components, 395 

Reaction Kinetics, 100 

Redox, 256 

Reduction, 244, 252, 259, 274, 276 

Scaling Tendency, 180 

Selective Redox, 256 

Soave Redlich Kwong 

SRK, 17 

Speciation, 132, 220 

Stability Diagram, 263 

Temperature Survey, 123 

Thermal Aging Temperature Survey, 322 

Thermal Aging Time Survey, 322 

Thermodynamic Framework, 113, 225 

Tree View, 122, 132 
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