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1. Dataset Details 

Table S1. Statistical analysis of features in the dataset 

 ratio_num(wt%) modifier_content(wt%) SR(%) MIR(W/m²) SOLAR Air(℃) T(℃) 

Mean 90.82 0.15 0.43 92.17 477.59 32.30 8.72 

Std 15.94 0.15 4.54 4.21 220.86 10.44 4.83 

Min 55.00 0.00 78.00 80.00 0.00 5.48 0.89 

25% 82.00 0.00 89.00 90.00 285.14 24.81 4.56 

50% 100.00 0.04 92.00 92.00 477.59 31.61 8.72 

75% 100.00 v 95.00 94.00 612.71 41.20 11.74 

Max 100.00 0.43 98.00 98.00 912.34 57.36 40.28 

The continuous variables (ratio_num, modifier_content, SR, MIR, SOLAR, air, 

and T) are presented with their statistical values in the table above. For the matrix 

materials and modifiers, one-hot encoding was used where: 

 Matrix materials (CNF, CS, CaSiO3, MTMS, PAAm, PDMS, PEA, PLA, PPU, 

PVA, PVDF, SA) are encoded as binary variables (0 or 1) 



 Modifiers (1,4-Dioxane, Al2O3, AlCl, CaCO3, LiCl, PDA, PTFE, SiO2, TiO2, 

WA, ZnO, ZrO2) are encoded as binary variables (0 or 1) 

When a specific material or modifier is present in a sample, its corresponding 

variable is set to 1; otherwise, it is set to 0. 

Data S2. Literature Data Sources 

The experimental data used in this study were extracted from the following 

published literature. These papers constitute the primary data sources for our machine 

learning analysis: 
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