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Batch processes in resin production are 

currently quite robust and only very few 

batches are out of specification during 

production. An example of a setup used in 

such productions is shown below. 

 

The development of a monitoring tools to 

predict the remaining reaction time might 

help operators to steer the process 

according to the production needs. One 

suited algorithm to develop such tool is 

multivariate projection to latent structures 

(PLS). 

In this study, PLS was used to develop an 

empirical model for the prediction of the 

reaction time in the last stage of a resin 

batch production as basis for a monitoring 

tool. 

 

 

For an example plant, data was collected 

for 35 production batches. All batches are  

‘in specification’, and 17 process variables 

were measured in total. Differences in 

batch duration were corrected using 

dynamic time warping, as is shown below-

left on the page. 

Different PLS models were built to predict 

remaining time based on three subsets of 

data from stage III to predict time of stage 

IV, as shown in the below table. The best 

predictive model corresponds to the subset 

containing whole aligned data from stage 

III, with a correlation coefficient R2 of 0.69 

under cross-validation. 

PLS model on: Number 

of LVs 

R2 (C, CV) 

Initial conditions 

stage III (not 

time-warped) 

1 (0.55, 0.37) 

Initial conditions 

stage III (time-

warped) 

1 (0.63, 0.48) 

Whole stage III 

(time-warped) 

1 0.78, 0.69) 

 

From these results, the following could be 

concluded. 

 PLS can be used for predicting the 

production time in the last stage of 

resin production using time-warped 

data. The cross-validated predicting 

performance for this case study was R2 

= 0.69.   

 PLS can reveal the importance of 

variables related to the process units 

coupled to the reactor and resin 

viscosity for the prediction of 

remaining time reaction.  

Future work will focus on the investigation of 

inverse models for the development of new 

products based on the current resin 

portfolio 
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