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1. Experimental

Fig.1.TPU porous material

As shown in the Figure.l, we prepared the TPU porous material we tested its

adsorption properties to obtain raw data for machine learning.

Tablel. TPU Physical Parameters

Soft segment Hard segment Density (g/ cm3) Hardness (Shore A)
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Fig.2. Thermoplastic Polyurethane Structures!!!

Table2. Experimental reagent table
Name of reagent Manufacturer (of a product) Purity

Deionized water OSJ-1I-100L Laboratory Water Purifier from Shandong

BOKE Scientific Instrument Co.

1,4-Dioxane Shanghai Xian Ding Biotechnology Co. 99%
Olive Oil Jiangxi Gannan Natural Spice Oil Co. 99%
Olive Oil Yihai Jiali Jinlongyu Cereals, Oils and Foodstuffs Co. 999

Sweet almond oil Guangzhou Xuan Yi Flavor & Fragrance Co 99%
Peanut oil Shandong Luhua Group Co. 99%
Acetone Shanghai Titan Technology Co. AP
Cyclohexane Shanghai Titan Technology Co. AP

Toluene Shanghai Titan Technology Co. AP
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Fig.3. Adsorption capacity test procedure



2.Machine Learning

2.1 Machine learning data part

Table.3. Machine learning data

adsorption  Concentration (g/ml) temperature (°C) time (min)  mixture ratio acetone olive peanut Cyclohexane toluene Sweel almonds Anhydrous alcohol coconut oil

14.39 0.04 0 15 9.00 I 0 0 0 0 0 0 0
5.79 0.04 0 15 9.00 0 1 0 0 0 0 0 0
517 0.04 0 15 9.00 0 0 1 0 0 0 0 0
4.348 0.04 0 15 9.00 0 0 0 1 0 0 0 0
5.91 0.04 0 15 9.00 0 0 0 0 1 0 0 0
6.16 0.04 0 15 9.00 0 0 0 0 0 1 0 0
5.65 0.04 0 15 9.00 0 0 0 0 0 0 1 0
6.21 0.04 0 15 9.00 0 0 0 0 0 0 0 1
10.41 0.04 0 30 5.67 1 0 0 0 0 0 0 0
3.55 0.04 0 30 567 0 1 0 0 0 0 0 0
241 0.04 0 30 567 0 0 1 0 0 0 0 0
2.59 0.04 0 30 567 0 0 0 1 0 0 0 0
5.46 0.04 0 30 567 0 0 0 0 1 0 0 0
5.41 0.04 0 30 5.67 0 0 0 0 0 1 0 0
4.60 0.04 0 30 5.67 0 0 0 0 0 0 1 0
4.030 0.04 0 30 5.67 0 0 0 0 0 0 0 1
1133 0.04 0 30 19.00 1 0 0 0 0 0 0 0
385 0.04 0 30 19.00 0 1 0 0 0 0 0 0
347 0.04 0 30 19.00 0 0 1 0 0 0 0 0
2.68 0.04 0 30 19.00 0 0 0 1 0 0 0 0
9.34 0.04 0 30 19.00 0 0 0 0 1 0 0 0
331 0.04 0 30 19.00 0 0 0 0 0 1 0 0
2028 0.04 0 30 19.00 0 0 0 0 0 0 1 0
498 0.04 0 30 19.00 0 0 0 0 0 0 0 1
13.40 0.04 0 30 9.00 1 0 0 0 0 0 0 0
6.36 0.04 0 30 9.00 0 1 0 0 0 0 0 0
6.62 0.04 0 30 9.00 0 0 1 0 0 0 0 0
6.16 0.04 0 30 9.00 0 0 0 0 0 1 0 0
8.36 0.04 0 30 9.00 0 0 0 0 0 0 1 0
523 0.04 0 30 9.00 0 0 ] 0 0 0 0 1
9.49 0.06 0 15 9.00 1 0 0 0 0 0 0 0
4.21 0.06 0 15 9.00 0 1 0 0 0 0 0 0
379 0.06 0 15 9.00 0 0 1 0 0 0 0 0
4.86 0.06 0 15 9.00 0 0 0 0 0 1 0 0
4.19 0.06 0 15 9.00 0 0 0 0 0 0 1 0
ki) 0.06 0 15 9.00 0 0 0 0 0 0 0 1
8.69 0.06 0 30 9.00 1 0 0 0 0 0 0 0
2.079 0.06 0 30 9.00 0 1 0 0 0 0 0 0
212 0.06 0 30 9.00 0 0 1 0 0 0 0 0
237 0.06 0 30 9.00 0 0 0 1 0 0 0 0
5.86 0.06 0 30 9.00 0 0 0 0 1 0 0 0
2.56 0.06 0 30 9.00 0 0 0 0 0 1 0 0
377 0.06 0 30 9.00 0 0 0 0 0 0 1 0
3.62 0.06 0 30 9.00 0 0 0 0 0 0 0 1
7.10 0.08 0 15 9.00 1 0 0 0 0 0 0 0
253 0.08 0 15 9.00 0 1 0 0 0 0 0 0
1.51 0.08 0 15 9.00 0 0 1 0 0 0 0 0
1.92 0.08 0 15 9.00 0 0 0 1 0 0 0 0
527 0,08 0 15 9.00 0 0 0 0 1 0 0 0
211 0,08 0 15 9.00 0 0 0 0 0 1 0 0
2.000 008 0 15 9.00 0 0 0 0 0 0 1 0
283 008 0 15 9.00 0 0 0 0 0 0 0 1
6.98 0.08 0 30 19.00 1 0 0 0 0 0 0 0
4.041 0.08 0 30 19.00 0 1 0 0 0 0 0 0
241 0.08 0 30 19.00 0 0 1 0 0 0 0 0
222 0.08 0 30 19.00 0 0 0 1 0 0 0 0
6.45 0.08 0 30 19.00 0 0 0 0 1 0 0 0
3.75 0.08 0 30 19.00 0 0 0 0 0 1 0 0
4073 0.08 0 30 19.00 0 0 0 0 0 0 1 0
3.99 0.08 0 30 19.00 0 0 0 0 0 0 0 1
6.004 0.08 0 30 9.00 1 0 0 0 0 0 0 0
3.13 0.10 4 30 9.00 0 0 I 0 0 0 0 0
1.35 0.08 0 30 9.00 0 1 0 0 0 0 0 0
1.062 0.08 0 30 9.00 0 0 1 0 0 0 0 0
1.46 0.08 0 30 9.00 0 0 0 1 0 0 0 0
110 0.10 4 30 9.00 0 0 0 0 0 0 0 1
5.75 0.08 0 30 9.00 0 0 0 0 1 0 0 0
272 0.08 0 30 9.00 0 0 0 0 0 1 0 0
254 0.08 0 30 9.00 0 0 0 0 0 0 1 0
276 0.08 0 30 9.00 0 0 0 0 0 0 0 1
4.91 0.10 0 30 9.00 1 0 0 0 0 0 0 0
322 0.10 0 30 9.00 0 1 0 0 0 0 0 0
3.36 0.10 0 30 9.00 0 0 1 0 0 0 0 0
146 0.10 0 30 9.00 0 0 0 1 0 0 0 0
513 0.10 0 30 9.00 0 0 0 0 1 0 0 0
3.54 0.10 0 30 9.00 0 0 0 0 0 1 0 0
3.35 0.10 0 30 9.00 0 0 0 0 0 0 1 0
4057 0.10 4 30 9.00 1 0 0 0 0 0 0 0
323 0.10 4 30 9.00 0 1 0 0 0 0 0 0
1.63 0.10 4 30 9.00 0 0 0 1 0 0 0 0
525 0.04 0 30 9.00 0 0 0 1 0 0 0 0
10.32 0.04 0 30 9.00 0 0 0 0 1 0 0 0
247 0.10 4 30 9.00 0 0 0 0 1 0 0 0
320 0.06 0 15 9.00 0 0 0 1 0 0 0 0
761 0,06 0 15 9.00 0 0 0 0 1 0 0 0
1.81 0.10 0 30 9.00 0 0 0 0 0 0 0 1
575 0,08 0 30 9.00 0 0 0 0 1 0 0 0
272 0.08 0 30 9.00 0 0 0 0 0 1 0 0

The mixture ratio in Table 3 of the Machine Learning data refers to the proportion



of 1,4-dioxane to deionized water. For the definition of adsorption please see the text
section. Detailed information on adsorption data for TPU porous materials can be found

at https://osf.i0/jnu9d/

2.2. Models Development

2.2.1. XGBoost Developmet

XGBoost Hyperparameter Tuning
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Fig.4.Relationship between XGBoost parameters and accuracy

2.2.2. Decision Tree Regressor Developmet



DecisionTreeRegressor Hyperparameters Effect Diagram
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Fig.5.Relationship between DTR parameters and accuracy
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2.2.3. KNeighbors Regressor Development

KNN Grid Search Results
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Fig.6.Relationship between KNN parameters and accuracy

2.2.4. Bagging Regression Development
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Fig.7. Relationship between BGR parameters and accuracy



2.2.5. Extra Trees Regression Development
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Fig.8. Relationship between ETR parameters and accuracy

2.2.6. Ensemble Hybrid Model Development
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Fig.9. Training Loss for Different Batch sizes and Epoch



Effect of neuron count and dropout value on LSTM performance
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Fig.10. Effect of neuron count and dropout value on LSTM performance
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