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"Polyethylene

2 polypropylene
% High-density polyethylene
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' Graphene nanoplates
2 parts per hundred compounds
% Low-density polyethylene
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5 Field Emission Scanning Electron Microscope
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! Dynamic mechanical thermal analysis
2 Thermogravimetric Analysis

3 Derivative Thermogravimetric

4 Differential scanning calorimetry
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' Crystallization temperature (Tc)
2 Melting temperature (Tm)

3 Enthalpy of crystallization (AHc)
4 Enthalpy of melting (AHm)

5 Crystallinity index (Xc)



- Foy

N

S (ol Sy =155 aBlas 0T 51 ouid i las slojlusir loyS ST 39 » (81 Sl il -F Jgur

Xc (%) AHc (j/g) Tc (°C) AHm (j/g) Tm (°C) Hlowd
v AR \Rld FAIVE \YY Cs
¥f NG RN ZOIVY \Y#/4 Gr 0.05%
Y ARYARA ARA IATAN VYA Gr 1%
Y o/ ARATIN ZAIYY \YVIF Gr 1.5%
Y OO/A ARAIIN IATAA VYA Gr 2%

A
N f/(« \
| F. A N S
SEM HV: 15.0 kV WD: 5.70 mm 1 11 SEM HV: 15.0 kV WD: 4.96 mm

SEM MAG: 1000 x | Det: In-Beam SE | 50 pm SEM MAG: 1.00kx  Det: In-Beam SE
View field: 208 um |Date(mldly): 04/21/18 View field: 207 um  Date(m/dly): 04121/18
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SEM HV: 15.0 kV WD: 4.45 mm 1 MIRA3 TESCAN SEM HV: 15.0 kV WD: 417 mm 1 | | MIRA3 TESCAN

SEM MAG: 1.00 kx Det: In-Beam SE 50 pm SEM MAG: 1.00 kx Det: In-Beam SE 50 pm
View field: 208 ym | Date(m/dly): 04/21/18 RMRC View field: 208 pm Date(m/dly): 04/21/18 RMRC
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SEM HV: 15.0 kV WD: 5.63 mm | 11 MIRA3 TESCAN|

SEM MAG: 1000 x  Det: In-Beam SE 50 pm
View field: 208 ym Date(m/dly): 04/21/18 RMRC
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Investigation of the mechanical-dynamic and thermal properties of
nanocomposites manufactured from rapeseed stalk flour/ nanographene and
high-density polyethylene

Abstract

This research
performance,

aimed to investigate the mechanical
thermal stability, and viscoelasticity of
reinforced rapeseed flour/ high-density  polyethylene
composites with different amounts of nanographene.
Rapeseed flour and high-density polyethylene with equal
weight ratio, along with compatibilizer (3 phc) and
nanographene at four levels of 0, 0.5, 1, 1.5, and 2 phc were
used to make the samples. The viscoelastic and thermal
behavior of the samples were evaluated by dynamic-
mechanical thermal analysis (DMTA), thermogravimetric
analysis (TGA), and differential scanning calorimetry (DSC).
Also, the dispersion distribution of graphene nanoparticles in
composites was studied by a field emission scanning electron
microscope (FE-SEM). The results showed that the addition
of nanographene to the composites increased the storage and
loss modulus and improved the thermal stability of the
composites by increasing the thermal oxidation degradation
temperature and residual carbon. The results showed that the
addition of nanographene to the composites increased the
storage and loss modulus and improved the thermal stability
of the composite via increasing the thermal oxidation
degradation temperature and residual char. The microscopic
images showed that the use of nanographene improved the
adhesion between filler and polymer.

Keywords: Nanographene, Rapeseed flour, Glass transition
temperature, Thermal Stability, Viscoelastic behavior.
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