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In this thesis, depolymerized natural rubber (DNR) and grafted depolymerized 

natural rubber (GDNR) were used as toughening agent for epoxy resin. Natural rubber 

was depolymerized because rubber needed to be initially molecularly dispersed in 

epoxy resin. The molecular weight and molecular weight distribution of DNR, which 

were characterized using gel permeation chromatography (GPC), were 55,984 g/mol 

and 2.420, respectively. 

DNR was grafted with monomer mixture of methyl methacrylate (MMA)/ 

glycidyl methacrylate (GMA) (90/10 wt/wt%). The effects of types of initiator, 

initiator concentration and monomer concentration on the degree of graftization of 

DNR were investigated. The results obtained from nuclear magnetic resonance 

spectroscopy showed that benzoyl peroxide (BPO) led to a higher degree of 

graftization than azo-bis-isobutyronitrile (AIBN). However, GDNR prepared using 

BPO did not completely dissolve in epoxy resin. The degree of graftization reached 

the maximum at 2 phr of AIBN and increased with increasing monomer 

concentration. The results from GPC showed that molecular weight of GDNR 

decreased with an increase of monomer concentration.  
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Mechanical properties of DNR/epoxy and GDNR/epoxy resin blends were 

investigated using impact and flexural tests. The results proved that the blend 

containing 1 phr of DNR showed the highest impact strength. Flexural modulus and 

flexural strength decreased with increasing rubber content. In addition, impact 

strength of GDNR/epoxy resin blends was higher than that of DNR/epoxy resin 

blends. Generally, impact strength tended to increase with increasing degree of 

graftization.  

Moreover, the result from mechanical testing revealed that the composite of 

the blend with 5 wt% fiber glass possessed higher impact strength and flexural 

modulus than neat epoxy resin. 
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