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2 Polyethylene
3 Polyvinyl chloride

" Polypropylene
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2 clay
3 Carbon Nano Tubes
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" Low density polyethylene
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2 Melt blending

3 Solution mixing

4 In situ polymerization
3 Latex blending

6 Injection Molding

! Graphene Supermarket
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SEM HV: 150 kV MIRAZ TESCAN
SEM MAG: 500 kx Det: In-Boam SE
View feld: 41.5 ym Date(midiy): 04/21/18 RMRC

SEM HV: 150 KV WD: 5.70 mm s MIRAS TESCAN
SEM MAG! 5.00 Kx Det: In-Beam SE 10 yum
View field: 41.5 pm  Date{nvdly): 0421718 RMRC

(31,5556 +/8 Phe gal>) crafiow ookl s — 1305 a8l 3,7 31 Jrols 0jluniar il FESEM g Sl g ySmo yo i —Y S



wojlsiz (Sl 5 (Sosd elst p GIIS L S S o)

SEM HV! 150 kV WD: 417 mm Lot
SEM MAG: 5.00 kx D&t In-Baam SE 10 ym
View field: 41.5 pm  Date(midly): 0421118

SEM HV: 15,0 kV wo:a4s5mm | | i
SEM MAG: 5.00 kx Det: In-Beoam SE 10 pm

View field: 41.5 ym  Dato{m/d/y): 04/21/18
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SEM HV: 15,0 kV

WD: 5.63 mm
SEM MAG: 5.00 kx Det: In-8eam SE
Viaw fleld: 41.5 ym  Data{nydVy): 0421718
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Investigation the effect of nanographene particles on physical and mechanical
properties of high density polyethylene-rapeseed stalk flour composites

Abstract

The purpose of this study was to investigate the effect of
graphene nanoparticles (NG) on mechanical properties of
composites made from rapeseed stalk flour (RSF) and high
density polyethylene (HDPE). To meet this objective, the
RSF and HDPE at 50 wt%, coupling agent (3phc) and various
amounts of NG (0, 0.5, 1, 1.5 and 2 phc) were mixed via hake
internal mixer, and then the specimens were prepared using
injection molding. The morphology of samples was
characterized using field emission scanning electron
microscope (FE-SEM). The physical and mechanical
characterization including water absorption, thickness
swelling, tensile, flexural strength, and unhocked impact
resistance were performed. In addition, the field emission
scanning electron microscope (FE-SEM) was used to study
the distribution of graphene nanoparticles in the composite.
The results showed that by increasing the amount of
nanographene the tensile modulus, flexural modulus, tensile
strength, and flexural strength of the composite were
increased while the impact strength, water absorption and
thickness swelling of the samples decreased. FE-SEM
micrographs showed that the using of 1 wt% NG improved
the adhesion between the filler and the polymer matrix.
However, in the higher amount contents (>1%), nanographene
particles tend to accumulate.

Keywords: rapeseed stalk flour, nanographene, mechanical
strength, morphology.
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