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DEVELOPMENT OF ARTIFICIAL WOOD PANELS FROM RECYCLED BIOPLASTIC MIXED
WITH COCONUT SHELL POWDER

Pakawat Kerprasit' Adisorn Jaralworakulwong’ Itthi Plitsiri>"

Abstract

This research aimed to develop artificial wood panels from recycled bioplastics mixed
with coconut shell powder to solve the problem of waste in the community. The artificial wood
panels are composed of biodegradable polylactic acid (PLA) plastic mixed with coconut shell
powder. This composite material is a promising avenue for repurposing bioplastic waste,
specifically PLA, and residual coconut shells sourced from community and agricultural contexts,
into a composite material. The process involved grinding and thermally pressing composite
materials using a hot press. The study investigated five ratios: 90:10, 80:20, 70:30, 60:40, and
50:50. Subsequently, the sheets were granulated, and injection molded into test specimens
using an Injection Machine at a temperature of 260 degrees Celsius for mechanical and physical
testing. Experimental results indicate that the quantity of coconut shell powder in the mixture
significantly influences the properties of the composite material, leading to increased hardness
and density while concurrently elevating moisture content and water absorption. Consequently,
the tensile strength and impact resistance are reduced. This research has selected a blending
ratio of 90:10 for the manufacturing of artificial wood intended for applications in construction
and architecture. This choice aligns with established industrial product standards (TIS 2998-
2019). Furthermore, it can assist in reducing biodegradable waste and leftover materials from

coconut shells, which are problems for individuals in the community.
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WARIRINING 6 Lasestainntinaugnsidiuioanwuuld uanadanindl 7 iesesungaeianidalsenay
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2. M3PBNUUUIATAIUNAN VR IAALTeUSYNaU (Composite)
DONULUUBNTNEIUNELUDI Composite TTWa1ERNTININ LazrInzaINzni 1 ludnTIadIuNEaY
Tmgtimtn 90:10, 80:20, 70:30, 60:40, 50:50 kazd0:60 wanlidnIuieifaiu dininsiuves

Composite Tuusazgasviniu 1,800 NS don1sHa 1 AT LAAIRINITIN 1

A15199 1 §n51dun1sinseun1sTusuiandeusenau (Composite) watadn3ileida (PLA) fu
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. INIEIUNEL o e v v
e P wandinslaAa (n5u) NTaINTW3II2 (NSU)
Taeuwin
C-01 90:10 1,620 180
C-02 80:20 1,440 360
C-03 70:30 1,260 540
c-04 60:40 1,080 720
C-05 50:50 900 900
C-06 40:60 720 1,080
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YDIMINAFOUN NN T A hTusumaaeuTiidunauvomangauendannilan faunsad
Jugudanudeuld Ao C-05 Snsrdrud 50:50 ludesndosganssmididnaseuuvudosnsia
(Scanning Electron Microscope, SEM) fif&swens 500 uaz 1,000 w1 iitensiadeulasiadianisin

NENNSTUTBITUNUNAFDU F19NTITHALINUIUTUNVINNITNAFDULARL DN INEIULARNIAINITIN 2

A19197 2 IENININAFRUANANTRIINaLATITINEA NVBIIES Composite

FUIUNUNAFDU (L)

e Hnag C-01 C-02 C-03 C-04 C-05
NINAADULIIA ASTM D 638 TYPE 1 5 5 5 5 5
MIVAERUAINLTILTINTZUNN ASTM D 256 5 5 5 5 5
MIveERUANLTIRD ASTM D 785 5 5 5 5 5
AR ASTM D 792 5 5 5 5 5
mm?g‘u ASTM D 6980 5 5 5 5 5
msam%‘ufw ASTM D 570 5 5 5 5 5
NMSANFUFININEUTINEA N SEM - - - - 3
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INNINAFDUANNFIUNIUUTIAG MIULIAT5IU ASTM D638 WU FueTunNSnTadmLNa
HIUNU9ININTFIU 1BN.876-2547 (AUINUNINTTIUNEAS UNQAaIMNTTY, 2547) fitmmalviusiudu
lifsndesdiauduusaisieannliitdosndt 0.4 MPa Tnefldlifieuannanafindrnnsaumanzaiuni
C-01 fnsdunan 90:10 anwsaanuFiunIuLssAa I6fTian vzl C-05 fidnsdrunan 50:50
aunsnadunusada T fian wandlifiuiUimamansamendrudindudy dwalfn

o 1%

FUNTULTIRIYRIIERanaY WaliloATIE RSN INITANAIUBIANNMUNIULTIRTER eTBNs0nneY
WeLdunse (Linear regression) YedduNaNlAazdnTIdIW WU ANUAIUNIULTIAURITANIZANAY
Winlu 2.897 MPa ynnTsiiNAuYeIRinga1uniIfosas 10 lnellmanduiusidadunss (RY) wiiu

0.9845 Fauanslunnd 15
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2. HAMIVIAFRUAINLTIINTZUNN (1Zod impact test)
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'
=
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Wity 0.9727 Fuandlunind 16

3. ASVAEBUAULTIRT (Hardness test)
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y=4.77%+57.27 76.8 503

Aanuudlafa (HSD)
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AINANTNAFOUANUAUILUY AINUTINTZTU ASTM D 792 Wu11 diilgsdiunan 5% C-01

v '
" =

WU ARNUNUAIHINTFIY 18N.2998-2562 (A11NUNIASTIUNEA SN @RaINTTH, 2562)

mvualrliduasigiannatafindineg fesanuvuiuiuegsening 0.50 g/cm®1.5 ¢/cm’ gl

Wignannaafindinmuaunenanenig C-05 N8ns1duNa 50:50 UA1AuvuIkiuYesian

WINfign vauedl C-01 AdAsdIuNan 90:10 ArmumuwiuresTansfign wansliiiiuiinisiiy
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(Linear regression) ¥@ediuNaNLAALdNTIAIU WU AIAULILLNYRITARINTUYNAY 0.502

g/cm’ YANSNTRYRIHINEANENsIITesay 10 Il Aranduiusidadunse (RY) wirdu 0.9672
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5. MINAABUANUTU (Moisture content test)
IINNTNAFBUAINTU MIUUIATFIU ASTM D 6980 nudn Mlifienainnarafndaninuay

HeNEAMENI1Y C-05 NBRTIdIUNEAN 50:50 AA1ANNTULINTIAR Vaugd C-01 NnsIdIUNay 90:10

'
o

AIANTUAITER ANTUTINRLlUa I wes AUl dealierynisldvesliiiivnanas wazenall

v '
a1 & a

ARauNIENAveElTINeIAT NISLUNINEaINE NS danalvTaniat Aty WLty wagiile

q

AATIERNTONDDELTUEUATY (Linear regression) UYBIAIUNALLAAZENTIAIU WU AIAIURUILUY
VoI TARILANTWINAY 0.0077 % NNNISAINTUVRIHINEAINENI1ITR8ay 10 InelAranduius

Fadunsa (RY) wihiu 0.9928 wawandluniwit 19

v
°

6. mswmaumsam%um (Water absorption test)
INNINARDOUNIRATUUY MULATZIU ASTM D 570 WU FUNUYNSATIETURANRUN U

UINTFIU WBN.2998-2562 (A11INUNIRSTIUKENSUN gnamnTsy, 2562) Nivualilddunsienain

'
o '

waafndiuna deadiilesifudnisgaduiivesiansinii 10 % iifleuainnaradindiniwuay

q

=

HINEATUENIN C-05 NEnTIaUNa 50:50 AAMNIYATININNTIAR Yaue? C-01 Nnsaunas 90:10

a1

AMIAATaneiniign wandliiuiinisifiunengainendy dwaliiagiidinsgaduifiiuuniu uwae

q

WalnTenin1sanneeiiudunse (Linear regression) Yot iunauLiazdnsId wudl AINIYATUL

LY

V8ITANILANTUYINAY 0.3801 % VNNISiNTUVRININEAENTIToas 10 TnellAanduius

Fadunsa (RY) wiriu 0.9649 dauansluniwit 20

& 1.511
006 y =0.0077x+0.0215 0.061 s v:sP_ﬁa-JGl:wL’u“wm
6 A~ - =0.964"
o 0.052 .o -
11— = -
0083+ g 1 102
0.04 0,037 e p
0.03 . Y208
0.03 L 0.586
06
002 s
149
oo 02 0.046
) N |
l co04 c-05
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7. MIAUFIWINGUTINLAN (Physical morphology)
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