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Supplementary Figure 1. Partial list of polymer structures in database. 
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Supplementary Figure 2. Partial example of initial screening of database variables. 

Variables with high correlation, such as density-LogP(SA)-1 and enthalpy-crystallization, were 

noted to reduce the total number of features for machine learning. 
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Supplementary Figure 3. Correlation between computational LogP(SA)-1 values and 

density for polyesters.  Size of circles and colors indicate rate of biodegradation (large light 

green = fast, cyan = medium, purple = slow, violet = very slow) from literature.1 
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Supplementary Figure 4. Influence of crystallinity on surface erosion of PLA and PLLA. a) 

% crystallinity and b) melting point. Data shown for 25 °C (blue circles) and 40 °C (orange 

triangles). Data lines represent logarithmic regression. 
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Supplementary Figure 5. Prediction of accuracy for classification trees via confusion 

matrices.  These matrices compare predictions (i.e. Predicted Label on x-axis) with the actual 

category (i.e. True Label on y-axis). For instance, out of the 19 plastics that were assigned as 

fast, the 2-level tree predicted 16 of these as fast and 3 as medium for an accuracy of 72.2 %.  In 

contrast, the 3-level tree predicted 18 of these as fast and 1 as medium for an accuracy of 87.1 %. 

The CV (i.e. cross-validation) accuracy represents a 10-fold cross-validation procedure using 

stratified sampling. 
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Supplementary Figure 6.  Graphical representation of 2-level decision tree. Data shown for 

biotic processes in Figure 4 based on molecular weight and Tg. The shaded area correspond to 

fast (yellow), medium (cyan), and slow (violet) degradation. Incorrect predictions are show with 

a black ‘x’. 
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Supplementary Figure 7. Analysis of data for PHBV copolymers.2 Influence of depth on a) 

surface erosion and b) average temperature values. Error bars represent temperature fluctuation 

for each depth. 
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Supplementary Figure 8. Effect of water temperature on surface erosion. Data shown for 

PCL (grey squares), PHBV in deep sea conditions (open blue circles),3 PHBV in coastal area 

(solid blue circles),2 Nylon 6 (orange triangles),4,5 and PLA (purple diamonds).6,7  Dotted lines 

represent linear regression equations. 
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Supplementary Figure 9. Modeling surface erosion data. Comparison of average water 

temperature (Twater), Tg and LogP(SA)-1 on y-axis with rate of surface erosion (mg cm-2 day-1 °C-

1) on x-axis. Values for x-axis taken from slope of regression data in Supplementary Data 8. Data 

shown for PCL (grey square), PHBV in deep sea conditions (open blue circle), PHBV in coastal 

area (solid blue circle), Nylon 6 (orange triangle), and PLA (purple diamond). Error bars 

represent the range of y-axis values for a ±3 °C temperature fluctuation in Twater.  
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Supplementary Figure 10. Density for polyesters made via polycondensation. Orange 

diamonds represent data for 1,4-butanediol-based polyesters. Blue circles represent data for 

ethylene glycol-based polyesters. Values on x-axis correspond to number of methylene groups in 

dicarboxylic acid. 
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Supplementary Table 1. Predicted surface erosion based on Equation 2. Relative 

degradation rates are given for plastics in seawater at 15 °C. 

 

Plastic Structure Tg 

(°C) 

LogP(SA)-1 

(Å-2) 

Predicted rate (k) 

using Equation 2  

(mg cm-2 day-1 °C-1) 

Relative 

degradation 

rate (krel) 

PCL 

 

-60 0.0096 0.00658 160.2 

PU (MDI-

PTHF) 
 

-38 0.00697 0.00626 152.4 

PHBV 

 

-2 0.0043 0.00261 63.6 

PU (MDI-

BD) 
 

90 0.0122 0.000233 5.7 

PC 

 

149 0.0213 0.000225 5.5 

Nylon 6 

 

48 0.0045 0.000175 4.3 

PET 

 

78 0.00807 0.000157 3.8 

PLA 

 

60 0.00336 0.0000411 1.0 
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Supplementary Table 2. Surface erosion based on Equation 3 for polyesters in seawater. 

 

 

 

 

 

 

 

Plastic Structure Location 

 

Etotal  

(mg cm-2 

day-1) 

Predicted 

rate (k) 

using 

Equation 2  

(mg cm-2 

day-1 °C-1) 

Twater 

(°C) 

b  Ewaves 

(mg 

cm-2 

day-1) 

PHBV 

 

Coastal 0.034 0.00570 29 -0.148 0.017 

PHBV 

 

Estuary 0.020 0.00603 30 -0.166 0.005 
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