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ABSTRACT

This research aimed to improve the properties of recycled HDPE plastic pellets using coconut fiber as a reinforcing material.
The recycled HDPE was obtained from post-consumer detergent bottles and shampoo bottles. Polyethylene-grafted Maleic
Anhydride (PE-g-MA) was used as a compatibilizer. All raw materials were ground and mixed at the following weight ratios of
HDPE: PE-g-MA: coconut fiber: 50:5:45, 60:5:35, 70:5:25, 80:5:15, and 90:5:5. The mixtures were then melt-blended using a
twin-screw extruder at a temperature of 180°C. Subsequently, the samples were tested according to ASTM standards. The
mechanical properties evaluated included tensile test, impact test, and hardness test. The physical property tested was the melt
flow index (MFI). The research was divided into two stages: laboratory-scale experiments to determine the optimal mixing ratio,
followed by validation of the selected ratio under production conditions in the factory. The results indicated that the composition
ratio of 90:5:5 provided properties most comparable to those of 100% recycled HDPE. Moreover, this formulation could be
successfully processed into plastic pallets, demonstrating its potential for practical industrial applications.
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MI199 3 NAMTNATOULTINTZUND (kJ/m)

NI 1aIU vezWa1aAnyHia HDPE : PE-g-MA : idulaaznin
ﬂ%ﬂ‘ﬁ 50:5:45 60: 5: 35 70: 5: 25 80:5:15 90:5:5
1 6.76 6.89 7.40 8.98 10.54
2 6.33 7.27 7.56 9.21 10.75
3 6.98 6.95 7.11 9.06 10.82
4 6.50 7.34 7.85 9.52 10.69
5 6.81 7.16 7.32 9.36 11.01
iy 6.68 7.12 7.45 9.21 10.77

910915199 3 NOATIAIY 50:5:45 UAIMNATDUUTINTLUNNINAY 6.68 kI/m*NOATIAIY 60:5:35 UAIMNAFDUUTINTLUNN
28 7.12 kI/m’ 19951831 70:5:25 UAINAADUUTINTLUNAN DY 7.45 kI/m’ NOATIAIU 80:5:15 UAINAADUUTIATZUNN
998 9.21kI/mUazNonITd@IU 90:5:54ANATDVUTINTLUNNNAY 10.77 kJ/m’
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HIANTTUNNRATINNAIDINNIMIBAAAVO AR EANNYULT AW aan U Iidu lengnsnansoga
& 4 o
imzldilwiio@ennu [11]
43  MSNATDUANNITIRNI (Hardness Test)
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a < a g
MINN 4 NITNATDUAITNLUIND (wmmﬂu Shore D)

M8 VETWa1aANY¥HA HDPE : PE-g-MA : iaulonznin
ﬂ%ﬂ‘ﬁ 50:5:45 60: 5: 35 70: 5: 25 80:5: 15 90:5:5
1 75.53 72.64 70.54 66.50 67.03
2 76.0 72.43 64.38 67.32 66.05
3 75.80 72.18 68.21 67.89 66.52
4 76.24 73.65 70.84 68.31 65.91
5 7491 73.70 70.40 68.52 67.14
f’h!ﬂéﬂ 75.70 72.92 68.87 67.75 66.53
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151 72.92 D8RI 18U 70:5:25 TAMATIUANNUIUNAY 68.87 NOATIAIU 80:5:15 VAMATOUANULIUNAY 67.75 1AL
NBATIAIU 90:5:5 UAMAADUANULUTUNAY 66.53
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4.4 HAMINAADUOAIINS IHaveINa1aAn (Melt Flow Index Test)
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18 aavaaalumsian 5

M35 MINAAUSAIIMS Mavesnanadn (el g/10 min) 190°C/2.16kg

N3 18U vezWa1a@AnyHia HDPE : PE-g-MA : dulaaznin

ﬂ%ﬂ‘ﬁ 50:5:45 60: 5: 35 70: 5 :25 80:5: 15 90:5:5
1 1.87 1.63 3.54 3.76 427
2 0.67 1.68 3.61 3.88 451
3 0.54 2.82 2.51 3.67 5.02
4 0.32 1.04 2.72 3.83 443
5 0.77 1.06 2.12 3.62 5.15

Mg 0.83 1.65 2.70 3.76 4.68

INAT19N 5 NOATIAIU 50:5:45 TAIMINATOUSAITINST 1M AmAY 0.83 ¢/10 min NOATIAIU 60:5:35 ANAAOVEAT
M3 1Mamag 1.65 ¢/10 min NOATIAIU 70:5:25 UAINAFTOUTATING IManAe 2.70 g/10 min NEATIAIU 80:5:15 NAmaaay
893513 1HamaY 3.76 ¢/10 min LATNOATIAIU 90:5:5 HAMATOUBATINT IHANAY 4.68 ¢/10 min

I J 4 ~ A 2 U 1 1w A =} Y 4 A
naramsnaaevziiu ldn dietidulevenHuiuvudinaneaariing lvaanasuaziimsvavnamsinaeuives
4 A a 4 =1 @ 1 I a A a AR A
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¥ X, A ) X | a ISP . < A J
N31iA1 Melt Flow Index Test Nzl laugihiluwianwaradn a138a12 - 6 ¢/10 min Hums Tnafiwemanz [13] Tunus
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MInaaeugMaNla vezwaaAn | vezwalaAnyia HDPE : vgzWaaAnyHa HDPE : :
¥#Ha HDPE PE-g-MA : i@ulaaiznin PE-g-MA : i@ulaaiznin
100% ONI1AIN 90: 5: 5 ONI1AIN 90: 5: 5
Malssny | (Mmsnaasdluviosl§iams) (M3NAaRINanlulsIn)
Wﬂﬁﬂﬂﬁﬂﬁaﬂﬁﬂuuiﬁﬁﬂ 28.24 MPA 32.38 MPA 31.64 MPA
(Tensile Test)
MINATOUUITINTZUND (Impact Test) 9.72 kJ/m’ 10.77 kJ/m’ 9.82 kJ/m’
mﬁmﬁammumdm 62.75 Shore D 66.53 Shore D 66.07 Shore D
(Hardness test)
MsnagousaIM3 Ivavesnanaan 5.83 g/10 min 4.68 g/10 min 4.51 g/10 min
(Melt Flow Index Test ,MFI)
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o £y

mﬂgﬂﬁ 2 Wy AUY9T 9999 (Ultimate Stress) "lﬁ'u’dﬂQﬁaﬂmmﬁ'uﬁm@mumu"lﬁ'qqtm [14] § 28.24 MPa

NSV vezwaa@Anyia HDPE 100% 91AN14 1597 1ag 31.64 MPa 851 vezwanadnyiia HDPE maudulovznin

INT95uAY (Elastic Region) #9 voznanaAn¥iia HDPE 11001915941 UaTugae (Young's Modulus) 400 MPa lag
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- <
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AN vezWaaANFUA HDPE 100% 910 153910

Stress-Strain Comparison: HDPE (Factory) vs HDPE-Coconut Fiber
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30 Ultimate Stress: 28.24 MPa
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