
 
Application of Taguchi Method of Experimental Design for 

Chemical Process Optimisation: A Case Study 

 

Purpose: The purpose of this practical assignment was to reproduce the 
Taguchi experimental design and analysis presented by Patyal et al. (2013) 
using the Isalos Analytics Platform. The study investigates four control factors: 
Temperature, Borex, pH, and Time. Two responses were evaluated: Loss on 
Ignition (LoI), for which lower values are preferred, and Borate (B2O3), for 
which higher values are preferred. 

Isalos version used: 2.2.0 

Scientific article:  Patyal et al. (2013) – Application of Taguchi Method of 
Experimental Design for Chemical Process Optimisation: A Case Study 

Step 1: Taguchi Design 

Rename the first tab from “Action” to “Factors”. Enter the nine experimental 
runs reported in Table 3 of the paper using the four control factors: 
Temperature, Borex, pH, and Time. Add a dummy Noise Factor column, as a 
noise factor is required by the Isalos Robust Parameter functionality. 

 



 

 

 

Results (right spreadsheet) : 

 

 

Step 2: Definition of Response Variables 
Create a new spreadsheet and rename it “Responses”. Enter the 
experimental response values reported in Table 4 of the paper for the nine 
experimental runs. The two responses are Loss on Ignition (LoI) and Borate 
(B2O3), with three replicate measurements for each response: LoI_R1, 
LoI_R2, LoI_R3, B2O3_R1, B2O3_R2, and B2O3_R3. 



After entering the data, go to Data Transformation → Data ManipulaƟon → 
Select Column(s) and select all six response columns. Click Execute to 
complete the response dataset. 

 

 

 

 

 



 

 

 

 

 

 



 

Step 3: Data Preparation 
Create a new spreadsheet and rename it “Data”. To combine the Taguchi 
design with the Response data, right-click on the spreadsheet and select 
Import from Multiple Spreadsheets. In the Multiple Spreadsheet Joiner, select 
Horizontal concatenation, with Taguchi Design as the Left Spreadsheet and 
Responses as the Right Spreadsheet. Click Execute. 

Then, go to Data Transformation → Data ManipulaƟon → Select Column(s). 
Select the four control factors Temp, Borex, pH, and Time, the dummy 
Noise_Factor, and the six response columns LoI_R1, LoI_R2, LoI_R3, B2O3_R1, 
B2O3_R2, and B2O3_R3. Click Execute to complete the final dataset. 

 

 

 

 

 



 

 

 

 

 

 

 



Results : 

 

 

Step 4: LoI_1  Post-Robust Parameter Analysis 
Create a new spreadsheet and rename it “Taguchi LoI_R1”. Right-click on the 
spreadsheet, select Import from Spreadsheet, choose the Data tab as input, 
and click Execute. 

Then, go to DOE → Post DOE Analysis → Post-Robust Parameter Analysis. 
Select LoI_R1 as the dependent variable and Main Effects as the analysis type. 
Select Means and Signal to Noise Ratios, and choose Smaller is better as the 
Signal-to-Noise Ratio type. Select Temp, Borex, pH, and Time as the Control 
Factors and Noise_Factor as the Noise Factor. Click Execute to obtain the 
main-effects and Signal-to-Noise Ratio results. Then, click Show Chart to 
visualize the results, including the Main Effects and Signal-to-Noise Ratio 
plots. 

 

 



 

 

 

 

 



Results : 

 

 

 

 

 

Step 5: LoI_2 and LoI_3 Post-Robust Parameter Analysis  
Repeat the Post-Robust Parameter Analysis for the remaining LoI replicates. 
Create separate spreadsheets for LoI_R2 and LoI_R3, import the Data 
spreadsheet, and select the corresponding replicate as the dependent 
variable. 

For each analysis, select Main Effects, enable Means and Signal to Noise 
Ratios, and select Smaller is better. Use Temp, Borex, pH, and Time as the 
Control Factors and Noise_Factor as the Noise Factor. Click Execute to 
perform each analysis. Then, click Show Chart to visualize the results. 



Note: Isalos allows only one dependent variable to be selected at a time in 
the Post-Robust Parameter Analysis. Therefore, the three experimental 
replicates (R1, R2, and R3) were analysed separately. 

 

Step 6: B2O3_R1 Post-Robust Parameter Analysis 
Create a new spreadsheet and rename it “B2O3_R1 Taguchi”. Right-click on 
the spreadsheet, select Import from Spreadsheet, choose the Data tab as 
input, and click Execute. 

Then, go to DOE → Post DOE Analysis → Post-Robust Parameter Analysis. 
Select B2O3_R1 as the dependent variable and Main Effects as the analysis 
type. Select Means and Signal to Noise Ratios, and choose Larger is better as 
the Signal-to-Noise Ratio type. Select Temp, Borex, pH, and Time as the 
Control Factors and Noise_Factor as the Noise Factor. 

Click Execute to perform the analysis. Then, click Show Chart to visualize the 
Main Effects and Signal-to-Noise Ratio results. 

 

 

 

 



 

 

 



 

 

Results : 

 

 



Step 7: B2O3 Replicate Analysis 
Repeat the Post-Robust Parameter Analysis for the remaining B2O3 
replicates, B2O3_R2 and B2O3_R3. Create a separate spreadsheet for 
each replicate, import the Data spreadsheet, and select the 
corresponding replicate as the dependent variable. 

For each analysis, select Main Effects, enable Means and Signal to 
Noise Ratios, and choose Larger is better. Use Temp, Borex, pH, and 
Time as the Control Factors and Noise_Factor as the Noise Factor. 
Click Execute, and then click Show Chart to visualize the results. 

 

Note: As Isalos allows only one dependent variable to be selected at a time, 
B2O3_R2 and B2O3_R3 were analysed separately, following the same 
procedure as B2O3_R1. 

 

Final Isalos Workflow 
The final workflow is presented below : 
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