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Figure S1. ATR-FTIR spectra of (a) native starch, (b) glycerol, (c) PBS, (d) PLA and (e) TPS. 
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Figure S2. Kinetic curves for Cd(II) sorption on TP747, T207 and TP208. 

Table S1. PBS and PLA characterization. 

Parameters PBS PLA 

Glass transition temperature [K] 241 328 

Melting temperaturę [K] 387 413–453 

HDT deflection temperature [K] 97 55 

Tensile strength [MPa] 34 66 

Elongation at break [%] 560 4 

Crystallinity degree [%] 34–45 0–40 

Table S2. Chelating ion exchange resins characteristics. 

Name Matrix 
Mean bed size 

[mm] 

Total capacity 

[eq/dm3] 
pH range Water retention [%] 

SP112 PS-DVB 0.65 (±0.05 ) 1.7 (Na+ form) 0–14 52–57 (Na+ form) 

S940 PS-DVB 0.43–0.85 - 0–14 55–65 (Na+ form) 

IRC747 PS-DVB 0.52–0.66 ≥ 1.75(Na+ form) 0–14 64–69 (Na+ form) 

IRC748 PS-DVB 0.50–0.65 ≥ 1.35 (Na+ form) 1.5–14 60–65 (Na+ form) 

IRC718 PS-DVB 0.3–1.2 - 0–14 - 

TP207 PS-DVB 0.4–1.25 2.42 (Na+ form) 0–14 53–58 (Na+ form) 

TP208 PS-DVB 0.4–1.25 2.9 (Na+ form) 0–14 55–60 (Na+ form) 

S930 PS-DVB 0.60–0.85 2.40 (Na+ form) 2–6 55–65 (Na+ form) 

PS-DVB—polystyrene crosslinked with divinylbenzene. 

Table S3. Description of kinetic and isotherm models. 

Model Equation Parameters Plot 

Kinetic models 
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k1 [1/min] is the rate constant of PFO 

equation 

qe [mg/g] is the adsorption capacity 

log (qe − qt) vs. t 
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qe = 10intercept 
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k2 [g/mg min) is the rate constant of PSO 

equation 

qe [mg/g] is the adsorption capacity 

h [mg/g min] is the initial sorption rate 

t/qt vs. t 

k2 = slope2/intercept 

qe = 1/slope 
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Intraparticle diffusion 
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ki is the intraparticle diffusion rate 

constant [mg/g∙min0.5], 

C in the constant illustrating the effect 

of the boundary layer on the sorption 

process 

qt vs. t0.5

Isotherm models 
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kF is the Freundlich adsorption capacity 

[mg/g] 

1/n is the Freundlich constant related to 

the surface heterogeneity 

log qe vs. log Ce 
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1/n = slope 
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Q0 is the Langmuir monolayer sorption 

capacity [mg/g] 

b is the Langmuir constant related to the 

free energy of sorption [dm3/mg] 

RL is the separation factor or 

equilibrium parameter  

Ce/qe vs. Ce  
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b = slope/intercept 
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Table S4. Kinetic parameters obtained for TPS (S3) and ion exchangers (IRC748, TP207, TP208). 

System 
qe,exp

[mg/g] 

PFO PSO IPD 

qe 

[mg/g] 

k1

[1/min] 
R2 

qe

[mg/g] 

k2 

[g/mg min] 

h 

[mg/g min] 
R2 

kint 

[mg/g min0.5] 
R2 

S3 

10 mg/dm3 0.75 0.60 0.041 0.879 0.76 0.184 0.11 0.998 0.030 0.649 

25 mg/dm3 1.71 0.74 0.009 0.888 1.52 0.138 0.32 0.999 0.066 0.862 

50 mg/dm3 2.75 0.42 0.014 0.456 2.95 0.109 0.95 0.998 0.047 0.402 

IRC748 

10 mg/dm3 1.28 1.19 0.042 0.987 1.36 0.050 0.09 0.996 0.108 0.941 

25 mg/dm3 2.21 2.59 0.036 0.945 2.34 0.015 0.08 0.978 0.152 0.952 

50 mg/dm3 4.93 3.80 0.013 0.996 4.33 0.011 0.21 0.988 0.403 0.985 

TP207 

10 mg/dm3 1.11 0.96 0.010 0.979 0.96 0.034 0.03 0.980 0.059 0.869 

25 mg/dm3 1.69 1.28 0.006 0.988 1.08 0.049 0.06 0.976 0.028 0.889 

50 mg/dm3 2.55 1.28 0.004 0.921 1.74 0.119 0.36 0.999 0.041 0.472 

TP208 

10 mg/dm3 0.85 0.70 0.013 0.967 0.80 0.048 0.03 0.981 0.028 0.725 

25 mg/dm3 2.10 1.41 0.006 0.975 1.46 0.048 0.10 0.986 0.035 0.821 

50 mg/dm3 4.07 2.32 0.008 0.972 3.18 0.028 0.28 0.989 0.057 0.281 


