
Mn
GPC, p and Ð of the three-arm 

shaped polymers form ARGET ATRP. 

Increasing M
n, Ea decrease

• Tunable polymerization

• Scalable chain-end functionalizations

• Low chain mobility

• Only few reactive functionalities

• No crosslinking observation

A
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ET ATRP 1
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Exploring different functionalities
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Tunable bifunctional initiators with tailored functionalities3

Tunable MW and low dispersity2

α,ω-dichloroPS

α,ω-dienePS α,ω-diepoxyPS

α,ω-dihydroxyPS

α,ω-diacetoacetatePS

β-Hydroxy
ester5

Vinylogous
Urethane5

Post-functionalization strategy4 is usefull to achieve
different functionalities at the chain end, which can
enable the formation of dynamic networks.

Dynamic Networks

NMR and GPC from trisBromoPS to trisAminoPS

Epoxy-based Thermoset

Vinylogous Urethane Associative CAN

Properties and characterizations of permanent and dynamic 
crosslinked materials form Tris-AminoPS (Mn = 4.69 kDa).

Swelling ratio (%) 300 ± 30

Soluble fraction (%) 5.4 ± 5.3

𝑻𝒈 (°C) 71

𝑻𝒅,𝒂𝒊𝒓
𝒐𝒏𝒔𝒆𝒕 (°C) 217

Swelling ratio (%) 900 ± 50

Soluble fraction (%) 13.7 ± 3.0

𝑻𝒈 (°C) 76

𝑻𝒅,𝒂𝒊𝒓
𝒐𝒏𝒔𝒆𝒕 (°C) 327

Tris-AminoPS as rigid crosslinker6

a) ARGET ATRP of styrene initiate by 1,3,5-tris(bromomethyl)benzene, b) nucleophilic substitution with 
sodium azide, c) Staudinger reduction with tributylphosphine and water

Trifunctional initiator employed in ARGET ATRP to obtain a star-shaped polymer 
and subsequent post-functionalization.

  

 

 

   

 

 

  

  

  

     
    

  

 

 

   

 

 

 

 

 

 
  

 
 

 

 

  

 

  

  
   

 

 
 

   

 

           
         

                  
              

           

 
 

 

 

 

 

 

                         

  

    

            

          

 
 

 

  
  

 

 

 
 

 

  
 

 

 

  

 

 
 

 
 

 

 
   

    

  

  

  

  

  

  

    

  

  

  

 

 

 

 

    

  

  

  

  

  

  

    

  

  

  

 

 

 

 

  

           

        

    

          

          

           

                          

        

 

          

                 

          

 

          

          

 

 

  

 

 

 

  

 
  

 

  

 

 

 
   

 

  

 

     

 
 

 
 

   

  

  

  

 

 

  

   

      

   

Materials with high thermal stability due to the PS core

G. ScuraniA, N. BraidiA, N. PorcelliA , S. PiccininiA and F. ParentiA

N. BraidiA, A. HernándezB, G. ScuraniA, F. ParentiA, N. BadiB and F. E. Du PrezB 

Rheology characterizations

160 °C, 60 min, 4 metric Tonn

(Re)processing

𝑓𝑁𝑀𝑅 = 2.75

𝑓𝑀𝐴𝐿𝐷𝐼 = 2.69

Quantitative chain-end conversion from trisBromoPS to trisAminoPS. Only minor 
dehydrohalogenation from ARGET ATRP.

Higher Ea for macromoleculecular precursors.
Ea decreases when increasing the Mn of the
polymer: lower Tg and increase in χstar

enhance amine accessibility.

• Ten-gram scale synthesis

• Quantitative end-group conversion

• High thermal stability

• High material rigidity

• Small extent of β-elimination

reduces functionality

Conclusions

Conclusions

Mn = 4.69 kDa
Ea = 238.81 ± 18.66 kJ ∙ mol-1

R2 = 0.9879

Mn = 7.94 kDa
Ea = 182.05 ± 6.12 kJ ∙ mol-1

R2 = 0.9966

Incomplete arm initiation due to 
different reactivity of star shaped 
initiator and the chain-end bromides.
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