
 
 

Halton Design and Pareto-Based Sensitivity Analysis 

 

Purpose:  The purpose of this practical assignment is to reproduce the 
sensitivity analysis methodology presented by Mintis (2026) using the Isalos 
Analytics Platform and the SimpleBox4nano web application. A Halton Design 
is used to generate input scenarios for 13 physicochemical parameters. The 
simulation responses are then analysed in Isalos using Pareto-based analysis 
to identify the most influential parameters and their second-order effects. 

Isalos version used: 2.2.0 

Scientific article: 

Mintis, D. G., et al. (2026). SimpleBox4nano: environmental fate modelling of 
nanomaterials via the Enalos Cloud Platform. RSC Sustainability, 4, 3147–3164. 
DOI: 10.1039/D6SU00092D. 

Step 1: Halton Design Generation 

Rename the first spreadsheet from “Action” to “Halton Design”. Then, go to 
DOE → Space Filling → Halton Design. Define the 13 physicochemical 
parameters using the lower and upper bounds reported in Table 2 of the 
paper. Set the number of samples to 10,000 and click Execute to generate the 
Halton design. 

The generated design contains 10,000 combinations of the 13 input 
parameters, providing systematic coverage of the multidimensional 
parameter space. 

 

 

 



 

 

 

 



 

Results (right spreadsheet) : 

 

….up to 10 000 

 

Step 2:  Execution of the Halton Scenarios in SimpleBox4nano 
After generating the 10,000 input scenarios in Isalos, export the Halton Design 
dataset and save it in CSV format. Open the SimpleBox4nano web application 
through the Enalos Cloud Platform  
https://www.enaloscloud.novamechanics.com/insight/simplebox4nano/index
.zul  and navigate to the Sensitivity Exploration functionality. 

In the Sensitivity Exploration window, select the option to upload a CSV file 
and import the file containing the 10,000 Halton scenarios. The uploaded file 
contains the combinations of the 13 physicochemical parameters generated in 
Step 1. The emission and landscape settings are kept fixed while the 
physicochemical properties are varied across the different scenarios, following 
the methodology described in the paper.  

After successfully importing the scenarios, click Execute to run the 
simulations. SimpleBox4nano performs a steady-state simulation for each of 
the 10,000 scenarios and calculates the corresponding environmental fate 
outputs. The generated outputs include the masses of the solid (S), hetero-
aggregated (A), attached (P), and dissolved/gaseous (G/D) species.  

Once all simulations are completed, download the results in Excel format. 
These results are used as the response data for the subsequent Pareto-based 
sensitivity analysis in Isalos. The paper also specifies that the total mass of 
solids (S + A + P) is used as the response for the sensitivity analysis.  



 

 

 

 

 

Step 3: Definition of Response Variables 
Create a new spreadsheet and rename it “Responses”. Enter or import the 
simulation outputs obtained from the SimpleBox4nano Sensitivity Exploration 
for the 10,000 Halton scenarios. The four response variables are D 
(dissolved/gaseous), S (solid), A (hetero-aggregated), and P (attached). 

After entering the data, go to Data Transformation → Data ManipulaƟon → 
Select Column(s) and select the four response columns D, S, A, and P. Click 
Execute to complete the response dataset. 

 



 

 

 

 



 

 

 

Step 4: Mathematical Calculation 
Create a new spreadsheet and rename it “Addition”. Import the Responses 
spreadsheet containing the four response variables D, S, A, and P. 

Then, go to Data Transformation → MathemaƟcal CalculaƟons → AddiƟon. In 
the Mathematic Calculations window, click Add under Calculation Variables 
and name the new calculation variable “Total_Solid”. Select the columns S, A, 
and P and use the addition operator (+) to define the calculation: 

Total_Solid = S + A + P 

Click Execute to calculate the total solid mass for all scenarios. 

 

 

 



 

 

 

 

 



 

 

 

 

 



Step 5: Total Solid 
Create a new spreadsheet and rename it “Total Solid”. Import the output 
obtained from the Addition spreadsheet. 

Then, go to Data Transformation → Data ManipulaƟon → Select Column(s). 
Keep D (kg), S (kg), A (kg), P (kg) and Total_Solid  as the Included Columns. 
Click Execute to complete the selection. 

 

 

 

 



 

 

 



 

 

Step 6: Data Preparation 
Create a new spreadsheet and rename it “Data”. Import the combined dataset 
containing the Halton Design spreadsheet and the Total_Solid spreadsheet. 

Then, go to Data Transformation → Data ManipulaƟon → Select Column(s). 
Include all the input parameters and the calculated Total_Solid response. Click 
Execute to create the final dataset for the sensitivity analysis. 

 

 

 



 

 

 

 

 



 

 

 

Step 7: Pareto Analysis – Main Effects 
Create a new spreadsheet and rename it “Pareto-Main Effects”. Import the 
Data spreadsheet. 

Go to DOE → Post DOE Analysis → Pareto Analysis. Select Total_Solid as the 
Dependent Variable and Main Effects as the Analysis Type. Set the Level of 
Significance to 0.05. 

Select the input parameters as Factors, keep Factorial / Screening as the DOE 
type, and leave Include Center Points and Include Blocks unchecked. Click 
Execute to perform the analysis. After the analysis is completed, click Show 
Chart to display the Pareto chart. 

 

 

 



 

 

 

 

 



 

 

 

 



Step 8: Pareto Analysis – Second Order 
Create a new spreadsheet and rename it “Pareto-Second Order”. 
Import the Data spreadsheet. 

Go to DOE → Post DOE Analysis → Pareto Analysis. Select 
Total_Solid as the Dependent Variable and Main Effects + Two-Factor + 
Quadratic as the Analysis Type. 

Select the input parameters as Factors and choose Response Surface 
as the DOE type. Leave Include Blocks unchecked and click Execute to 
perform the second-order analysis. After the analysis is completed, click 
Show Chart to display the Pareto chart. 

 

 

 

 

 



 

 

 



 

 

 

Final Isalos Workflow 
The final workflow is presented below : 
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