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Sample L13 (%) L14 (%) D (%) T (%) DB 

HPG3 8.2 36.0 10.9 44.9 0.329 

HPG9 10.0 34.1 16.5 39.3 0.429 

HPG21 10.2 32.9 20.4 36.4 0.486 

Degree of branching (DB) 

𝐷𝐵 =
2𝐷

2𝐷 + 𝐿13 + 𝐿14

 

Ref. macromolecules. 1999, 32, 4240. 
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Fig. S1 The Respective 13C NMR shifts and the relative percentages of L13, L14, D, and T units 
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Fig. S2 1H NMR spectra for the alkyl-HPGs (a) HPG3-C4, (b) HPG9-C2, (c) HPG9-C8, and (d) HPG21-C4 
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Fig. S3 SEC curves for the alkyl-HPGs (a) HPG9-C2, HPG9-C4, and HPG9-C8 (b) HPG3-C4, HPG9-C4, and HPG21-C4 
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Fig. S4 DSC curves for the alkyl-HPGs (a) HPG9-C2, HPG9-C4, and HPG9-C8 (b) HPG3-C4, HPG9-C4, and HPG21-C4 
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Chain ends-free volume theory 

𝑇g, dend = 𝑇g , ∞ −
𝒏𝐞 × 𝐾

𝑀n

 

𝐾: a constant, individual for each polymer 

Ref. macromolecules. 1993, 26, 1514. 

𝑛e: the number of end groups  

Fig. S5 The change of Tg according to the ne/Mn for HPG-C4 series 



Factor HPG3-C4 HPG9-C2 HPG9-C4 HPG9-C8 HPG21-C4 HPG3 HPG9 HPG21 

DP of glycidol 3.078 9.018 9.018 9.018 20.880 3.078 9.018 20.880 

# of CH2 21.27874 22.036 44.75002 88.66379 90.27232 10.156 22.036 45.76 

# of CH  3.078 9.018 9.018 9.018 20.88 3.078 9.018 20.88 

# of CH3  6.56137 12.50123 12.35701 12.10463 23.25616 ‒ ‒ ‒ 

# of O 3.078 9.018 9.018 9.018 20.88 3.078 9.018 20.88 

# of COO 5.56137 11.50123 11.35701 11.10463 22.25616 ‒ ‒ ‒ 

# of OH 0.51663 0.51677 0.66099 0.91337 1.62384 6.078 12.018 23.88 

Mn,NMR (g mol─1) 752 1286 1598 2204 3241 362 802 1681 

Sum of G (cal1/2 cm3/2 mol─1) 6259.874 10055.19 13000.59 18708.88 25928.69 3697.762 8325.022 17565.52 

Density (g cm─3) 1.06 1.10 1.08 0.98 1.09 1.22 1.22 1.23 

δ (cal1/2 cm3/2) 8.93 8.67 8.85 8.38 8.80 12.46 12.66 12.85 

Δδ (cal1/2 cm3/2) 0.73 0.99 0.81 1.28 0.86 2.80 3.00 3.19 

 G values for CH2, CH, CH3, O, COO and OH are 214, 133, 28, 70, 310 and 148 (cal1/2 cm3/2 mol─1), respectively. 

 Δδ (Difference in solubility parameter) = ǀδPVC – δplasticizerǀ 

Table S1 The calculated solubility parameters for the HPGs and alkyl-HPGs 
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Fig. S5 The frequency dependence of the tan δ peak temperatures (a) neat PVC, (b) PVC/DEHP, (c) PVC/HPG3-C4, 

(d) PVC/HPG9-C4, and (e) PVC/HPG21-C4 
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Table S2 Acute toxicity group summary for (a) HPG3-C4 
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Table S2 Acute toxicity group summary for (b) HPG9-C4 
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Table S2 Acute toxicity group summary for (c) HPG21-C4 


