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GPC 
Table S1. GPC data of homopolymers pNB and pVNB and copolymers pNB-VNB-50, prepared by different 

catalyst systems. 

Entry # Polymer Catalyst system [𝑚𝑜𝑛𝑜𝑚𝑒𝑟]0

[𝑐𝑎𝑡𝑎𝑙𝑦𝑠𝑡]0

 
𝑀̅𝑛 

(kg/mol) 

𝑀̅𝑤 

(kg/mol) 

Đ 

 

1 pNB Ni(C6F5)2(SbPh3)2 1000 84 277 3.3 

2 pNB-VNB-50 Ni(C6F5)2(SbPh3)2 1000 26 61 2.3 

3 pNB-VNB-50 Pd2dba3/AgSbF6/PPh3 2000 12 52 4.5 

4 pNB-VNB-50 Pd2dba3/TTPB/PCy3 1000 167 440 2.6 

5 pVNB Ni(C6F5)2(SbPh3)2 1000 11 23 2.0 

6 pVNB Pd2dba3/AgSbF6/PPh3 5000 5 19 3.5 

7 pVNB Pd2dba3/TTPB/PCy3 1000 250 400 1.6 

 



 

Figure S1. GPC spectra of polynorbornenes with increasing vinyl content. 

  



FT-IR 

 

Figure S2. FT-IR of pVNB with increasing TPO loading. 'TPO' and 'TPO - UV' are, respectively, unexposed 

and exposed TPO to UV light. 

 



TGA 

 

Figure S3. TGA thermogram of polynorbornenes membranes with increasing VNB content. 

  

Figure S4. TGA thermogram of crosslinked polyvinylnorbornene membranes. 



DSC 

 

Figure S5. DSC of polynorbornenes with increasing VNB content. 

 

Figure S6. DSC of polynorbornenes with increasing TPO loading. 



 

 

Figure S7. Comparison of Raman spectra recorded over the CHx stretching region, for rising VNB in 

monomer feed. These spectra have been normalized relative to their common band at 2950 cm-1, which 

does not evolve with changing VNB concentration, allowing for the C=C band analysis shown in Figure 4 

of the main article.  



 

Figure S8 Comparison of Raman spectra recorded over the CHx stretching region, for increasing TPO 

content in the pVNB membranes. These spectra have been normalized relative to their common band at 

2950 cm-1, which does not evolve with changing VNB concentration, allowing for the C=C band analysis 

shown in Figure 9 of the main article.  
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Figure S9. SEM images of polynorbornene copolymers with increasing VNB content. 

  



NMR 

 

Figure S10. 1H NMR spectrum of pNB-VNB-25. (400 MHz, CDCl3) 

 

Figure S11. 1H NMR spectrum of pNB-VNB-50. (400 MHz, CDCl3) 

The ratio of aliphatic to vinyl signals with pVNB is 9:3. Therefore, the following formula can be used to 

calculate the VNB content in the copolymers: 

VNB content =
9

integration of aliphatic signal
× 100% 

For pNB-VNB-25, this gives 31%. For pNB-VNB-50, this gives 54%. 


