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Abstract— Compatibilization of thermoplastic elastomer 

mixes containing polyethylene and recycled rubber was 

contemplated. Two compatibilization strategies, reactive and 

non-reactive, were assessed. 1-octene (EXACT 0210) was 

utilized as non-reactive compatibilizer. Phenolic tars or resins 

(SP1045 and HRJ10518) were reactive specialists. They're 

existed ideal arrangement of compatibilizers which were 5% 

and 10% load if there should be an occurrence of reactive and 

non-reactive specialists individually. Octene-compatibilized 

mixes invigorated high tear while gum compatibilized blends 

invigorated high tractable in correlation with reference 

material. Examination in compatibilizing abilities HRJ-

10518 and SP-1045 was completed. The previous one would 

do well to capacities than the last mentioned. Talcum was 

utilized as against agglomeration specialist however it 

neglected to work appropriately. Rubber molecule size had 

considerable impact on mechanical strength if there should be 

an occurrence of HRJ-10518 based mixes while no amazing 

impact was found in the event of octene-based partners. 

Calendaring pressing factor could be limited with no 

unfavorable impact. Non-vulcanized rubber was used to 

improve tear strength yet its impact was off-set by the 

corruption of interfacial surface at high temperature. SEM 

investigation uncovered homogeneous micro-structure in the 

two sorts of compatibilization. Accurate 0210-compatibilized 

mixes showed more plastic distortion of the framework than 

reactive mixes. Stable association between stages was also 

observed. 
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I. INTRODUCTION 

Rubber is a significant crude material that assumes a main 

part in current progress. To understand their maximum 

capacity, all rubber mixtures must be cross-connected, 

coming about in a polymer network with different cross-

connecting structures including monosulfidic, disulfidic, or 

polysulfidic cross-linked units. Among the expansive 

utilization of cross-connected rubber, car and struck tires 

represent the main part of the rubber use. With the global 

continuous demand for automobiles especially in developing 

countries like China and India, waste tires are accumulated in 

large quantities. However, the expense of energy recuperation 

from tires is high, and the volume of withdrawing is declined. 

Rubberized pavements, albeit better than customary black-

top in execution on long haul premise, costs twice so much 

and has not arrived at fame for a huge scope (Mangarajet al. 

1997). It is, along these lines, critical to grow innovatively 

solid and practical strategies for reusing rubber from scrap 

tires [7, 8]. Mixing vulcanized rubber powder with plastics 

producing thermoplastic elastomers (TPEs) has proved to be 

an economical and effective solution. A lot of important 

rubber is utilized all through the world and after its item life 

is for the most part reused as nuclear power source. A matter 

of specific concern is the reusing of these waste rubbers, like 

waste rubber tires, not just as a result of the potential 

environmental danger they represent yet additionally in light 

of the important hydrocarbon asset they can offer[1]. 

Conventional rubber items are thermo sets dependent on a 

cycle of creating a section that includes an irreversible 

response between the rubber, sulfur and different synthetic 

compounds to deliver cross-linking between the rubber 

chains. It is unimaginable to expect to reestablish thermoset 

rubber to its virgin structure by utilization of warmth or 

synthetic compounds. In this way, development of 

appropriate innovation for reusing waste rubbers is a 

significant issue confronting the rubber business [2, 3]. 

II. REACTIVE COMPATIBILIZATION 

Unlike non-reactive compatibilization, reactive methods 

require that compatibilizers and blend components possess a 

reactive counter-group which can form in-situ covalent 

bonds. The in-situ framed compatibilizing agent (square or 

join copolymer, cross-connected species, ionic affiliations, 

and so forth) decreases the interfacial pressure between the 

immiscible mix components, improves the bond between the 

stages and, as a result, confers to the mix adequate 

mechanical properties (Harrats, 2004). 

 The useful gatherings ought to be chosen so the 

interfacial response happens inside the time period endured 

for the handling activity (in almost no time). The produced 

between chain holding should be adequately steady to endure 

the warm and shearing treatment during the way toward 

mixing. Due to the restricted yield of the interfacial response 

and low atomic dispersion (high consistency of the response 

medium), exceptionally reactive gatherings are required 

(Harrats, 2004). Therefore, the energy and yield parts of the 

interfacial response in reactive compatibilization are of 

significance, along these lines, each mix framework has its 

own experimental conditions like blending time, blending 

temperature, screw plan, sub-atomic weight and reactive 

gathering content of the forerunners.  

 Harrats, 2004 mentioned some common reactive 

groups in reactive compatibilization which are given inFig.1. 
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Fig. 1: Reactive groups commonly used in reactive 

compatibilization (Harrats, 2004) 

 Various studies relating to reactive 

compatibilization of rubber and thermoplastics have been 

carried out in recent years. Coran et al. 1983 studied the 

reactive compatibilization of polypropylene and nitryl rubber 

by using octyl-phenol formaldehyde as compatibilizer and 

achieved blends with good mechanical properties. A 

mechanism of reactive blending was also proposed from 

Fig.2. 

 
Fig. 2: Proposed mechanism of reactive compatibilization of 

nitryl rubber with polypropylene (Coran et al. 1983) 

 Liu et al. 2002 compatibilized polypropylene and 

EPDM, using octyl-phenol formaldehyde (SP1045) and t-

butyl hydro-peroxide as compatibilizers.  He indicated that 

reactive blending dramatically increased the stress capability 

up to 80% in comparison with non-reactive blending of the 

same composition blendsfrom Fig.1.5. 

 
 Nakasonet al. 2006 studied the dynamic 

vulcanization of natural rubber/high- density polyethylene 

blends, using phenolic resins as reactive compatibilizers. In 

this case, tensile strength was substantially higher than that of 

non compatibilized counter parts as shown in Fig.1.6. 

 Naskaret al. 2002 used maleic anhydride anddicumyl 

peroxide to compatibilize GTR with high density 

polyethylene. He confirmed that, by maleation, the 

hydrophilicity of GTR was enhanced and the surface energy 

of GTR was increased. Tensile strength and modulus of the 

blends were enhanced, consequently. 

 
Fig. 1.5: Tensile properties of EPDM-1/PP-4011 blends 

illustrating effect of reactive blending (Liu et al. 2002) 

III. CONCLUSION 

The reason for this investigation is to comprehend a 

thermoplastic elastomer mix of waste rubber and olefins 

polymer. Accentuation on the impact of compatibilizer on 

their properties as for untreated and ultrasonically treated 

waste rubber with olefins was likewise considered. The 

overall discoveries in this paper proposed that expansion of 

compatibilizer in the mixes containing untreated or 

ultrasonically treated waste and sap drastically improved the 

mechanical properties and the surface morphology plainly 

showed the rubber structures a scattered stage. Yet, the 

resultant mechanical properties were poor for ultrasonically 

treated rubber because of conceivable corruption during 

ultrasonic treatment. 
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