
Edge functionalized graphene layers 

for better ultimate properties of elastomer nanocomposites 

Conclusions 

In NR the functionalization of high surface area graphite (HSAG) with Serinol Pyrrole (SP) in 

combination with latex blending: 
 

 Leads to better tensile ultimate properties  
 

 Causes a higher fracture resistance 

G. Prioglio 1, S. Agnelli 2, W. Balasooriya 3, B. Schrittesser 3, D. Locatelli 1, M. Galimberti 1 

 

1 Politecnico di Milano, Via Mancinelli 7, Milano - 20131 - Italy; 2 Università degli Studi di Brescia,Via Branze 38, Brescia – 25123 – Italy;  

3 Polymer Competence Center Leoben GmbH Roseggerstrasse 12, A-8700 Leoben;   
 

gea.prioglio@polimi.it 

Objectives 

☞To study the effects of an improved dispersion of high surface area graphite (HSAG) in natural rubber (NR) thanks to the functionalization of HSAG with 

Serinol Pyrrole (SP) and to latex blending.  

☞Promotion of strain-induced crystallization 

Vulcanization curves  

1) Synthesis of 2-(2,5-dimethyl-1H-

pyrrol-1-yl)-1,3-propandiol (Serinol 

Pyrrole) 
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Figure 1. Increasing the content of graphite lower vulcanization induction time and  higher MH values are 

obtained. 

2) Preparation of the rubber composites 

The reaction was performed 

using no catalysts and no 

solvent. 

NR – HSAG-SP nanocomposites: latex blending NR – HSAG nanocomposites: melt blending
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3) Characterization of the rubber composites Vulcaniza on	and	dynamic-mechanical	analysis	(shear)	
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à	Increasing	the	content	of	graphite	the	values	of	MH	and	of	storage	modulus	increase	
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Tensile Tests  

*	Each	curve	represents	the	average	
result	of	three	tensile	tests	

*	

	

Parametres 
 

NR 
HSAG 

5.2 phr 

HSAG 

15 phr 

HSAG 

24 phr 

HSAG-SP 

5.2 phr 

HSAG-SP 

15 phr 

HSAG-SP 

24 phr 

σ50   (MPa) 0.57 0.56 0.69 1.05 0.54 0.8 1.03 

σ100  (MPa) 0.82 0.84 1.15 1.92 0.8 1.31 1.9 

σB  (MPa) 24.47 13.6 21.39 24.31 19.57 23.13 25.35 

εB (%) 760.02 561.2 516.53 468.69 633.69 536.07 493.01 

SP	

HSAG-SP

24 phr

Fracture tests 

Figure 3. HSAG-SP leads to higher fracture resistance and, especially in the 24 phr sample, to crack deviation. In literature 

this deviation occurs in presence pf strain-induced crystallization 5; therefore SP seems to favour this phenomenon.   

A single specimen technique was used to calculate fracture resistance 4: 

U	input	energy		
J	fracture	resistance	
h geometrical	factor		

B	thickness		
W	width		

a0	notch	length	
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SP 
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SP 
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Jc  (KJ/m
2
) 18.06	 5.22	 3.51	 2.63	 5.42	 3.99	 3.6	
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Figure 2. Tensile curves and corresponding tensile data show that HSAG-SP leads to better ultimate properties. 


