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Polymer chain length can be estimated using known chemical bond lengths and the degree of 

polymerization which is ratio of Mn and Mw. The number and the weight average molecular weight 

of PONTBT was 16,200 and 27,200, respectively. The chemical structure of PONTBT is shown 

below:  

 

Figure S1. Chemical structure of PONTBT 

 

Table S1. Bond distances and bond angles used for chain length estimation. 

Bond Bond length (pm) Bond Bond angle (
o
) 

C-C 154 C-S-C 93 

C-C (thiophene) 141 C=C-C 109 

C-C (benzene) 140 C=C-S 114 

C=C 134   

C-S (thiophene) 170   

 

Assuming conjugated backbone is fully stretched, the bond distances and bond angle used for 

calculation are summarized in Table S1. Based on the data in Table S1 following information were 

obtained: 

The length of repeating unit (LRU) = 2.8 Å × 3 + 2.78 Å × 2 + 1.54 Å × 4 = 20.12 Å 

Mass of repeating unit (MRU) = 12.01 × 40 + 1.008 × 44 + 14.01 × 2 + 32.07 × 3 = 648.98 g/mol 
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Degree of polymerization (DP) = Mn/MRU = 16,200/648.98 = 24.962 

Length of polymer (Lpolymer) = DP × 2.012 nm = 50.22 nm 


