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

Pakawat Kerprasitl Adisorn Jaralworakulwongz 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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anNUUUSNTIAIUNANYD S Composite Tiwaafntanin uasmanzaueninludngraiuned
5w v ow & e ow B ow
Taeiwidn 90:10, 80:20, 70:30, 60:40, 50:50 uaz40:60 maulimdnthutiaweaiu yiminguves

Composite luusazgasiviniu 1,800 N3 fEMINEN 1 ATY WARIAIATTINN 1

= LTS 1 =g 4? ar =y " . | = 7]
A15719% 1 gasrdiuntsmssunistugiagialsgnay (Composite) waadnileida (PLA) AU

AEATLENIY
S amsqeg:wiau wadAns lifa (nd) nzanuenin (ndu)
Tneinwiin

C-01 90:10 1,620 180

c-02 80:20 1,440 360

C-03 70:30 1,260 540

c-0d 60:40 1,080 720

C-05 50:50 900 900

C-06 40:60 720 1,080

z 5 ¥
3. YumounsTusuausumagay
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3.3 ungaLuky Composite MELATAIUALDEWATERN LUK UALLATIBIATBIUALRYI

e 5 fafwns weddinansUssneu (Compound) uansfisnwil 13 Tudugudunumegeuniy
B sdamaniaiesda (njection machine) Mogungll 260 ssmeadya vdansnauivuadur
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4. MmvegauAnanUfdnauazfuaniinanenm

vinsvageuanandAdanavasiag Composite 910U 6 NMIYAADY MSAABUAY 5 Fuau
Ao TuaumadeuusRs nassuALUduTnsEIN MdeuAINLT RN vieaeUANLIILYY wAY
nasaumEgetuth nduhdnafoveman madeuluudaznadouiniesnsitasasiua Tudu
TDIMAFBUNNNITMNEL S liuunnaeuTiidunanasHIngamEniINTign iausadn
Tusudreanudouls Ae C-05 nsdanudl 50:50 lUdasndesganssaiBidnnseunuudensa
(Scanning Electron Microscope, SEM) fifndsens 500 waz 1,000 wih tiiensaaasulasaiinisia

Y a & oo ] ar | wr =
Lmzﬂ’lﬂluﬂm‘ﬂuﬂuﬂﬂﬁﬁm TIEATTLAZIUIUTUNY N TYIAHDUARL IR TS IULARIAIATTTIN 2

M3190 2 Sen1snsveaauamaniRdnawazdinoniwasian Composite

=
FIMULVIRFDU (T)

s Ry c-01 c-02 C-03 C-04 CC-05
ANSNAHDULTING ASTM D 638 TYPE 1 5 5 5 5 5
AsVAgeUAINLIWSINSEUNA ASTM D 256 5 5 5 5 5
AMSYAABUANULT AR ASTM D 785 5 5 5 5 5
AUV ASTM D 792 5 5 5 5 5
ATy ASTM D 6980 5 5 5 5 5
n19RaTani ASTM D 570 5 5 5 5 5
N1IANEIFNGILMENTIN LN SEM - - . - 3

wamsIdeuarmsanuIEna

nansvadeuRnasREnawarguauiEvisnienm dmiuauide Gesmstamusvls
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et

1. MAABUATLATUNIULTIY (Tensile Strength)

INNIINAABUATILAMUNIULTIAS AIWLIATFTI ASTM D638 nun éummqné’mwdquuﬁu
KAUNUTIARTY U 18N.876-2507 (199 usIAIgIuRERS nmgnaAnsy, 2547) Airvius T
iSadosiimmiusisimnlifosnds 0.4 MPa Tasfldil sy nwanadindan mneamsnzanueni 1
C-01 PidnTrauAaY 90:10 @Nu1TAIUFILNILLTIRS 1Hdfiqn vned C-05 dwsrdrunan 50:50
arnsenTud UL Iiditge wandliiuduiiassnsaesdradutudy dealieonu
fuvuussisesiaganas uaslelinsieidnnnisanawesmwsumuussisian fMentsenaay
(Fadumss (Linear regression) Ta9IURNANLARZERTIAIL WUTT ANUATUNIULIIAIT8ITAR Iz ARAT

U o lab J L ar =t | ar ar oo L5 I ad
Wiy 2.897 MPa yansiiiniuvessinzanugninievas 10 lavileavduiusidadunss (R wiriu

W
o
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i, 1581

AMTUE T UL (MPa)
= !

C-02 c-o3 04

stamalwvasay
o @ = ) a w
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2. wanmsveaauaLdaLsanTzumn (lzod impact test)

PNNINAABUAIIULAILTINTZUNA AILWIRTFIU ASTM 256 WU Turuyndnsidaunay

©

HIULAMINIMIFIU UBN.2998-2562 (Atinuanassiundndamanainnssy, 2562) AAnuualatl
fdupnginawaraindinadwivldniouanaims fesllauiuniuusinssunnuesiaggni 0.5

= - al & ﬂJ ar 1 ]
k.l/m2 Tmaﬁlmﬁamﬂﬂwmaﬁnmmwwammﬂxmmmw C-01 ong1EuNeay 90:10 d133nvuma

e i @ e o w
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\ a a2 & 8 | ) A a
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i ] =
wseanTzamn ladnan vaeh C-05

dRIINMTANMIYDIAUATUNIULIINTEUNN TR VBEIUNANUAAZTATIAIU WUTT ATINATUNIULTS
nssunnuestanevanawinfy 0.418 ki/m? ynnisifivduresmnyaruswiniasay 10 Tnefid /2
wirfiu 09727 faandlunwil 16

3. MsveaauANUISEN (Hardness test)

INNTVAABUATILLEIRT ATuLIRsEIU ASTM D 785 wu1 Lilisngnwaidfndan mmew
WengaTuEN31 C-05 Adnsndrunay 50:50 TarwudsinTanuindige vusd C-01 sk TdunaL
90:10 Arwud ey Tanphitan uansbiviudinsiumsnsaiseni dealinmudeiaTaniutu uii
Taluvsinaduniiulvasyililiamisedugudasnis Satugudould wasdleiaseinisannes
Baidunsa (Linear regression) vesdrunduustasdnsdau wuin prmudeia vesTanasifiatuwiniy
4.77 HSD 'u;mm'iLﬁuﬁwaamnzmmw%ﬁﬁa oy 10 InedlAanduiudifudunss (R winfiv 0.9886
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4. MINAABUATIVUIRLL (Density test)

TIANTTIAFBUATTUAUINUY AIMUIATETU ASTM D 792 wud1 Sifigsdruney sWa C-01
winifu frunusiuanggiu 1en.2998-2562 (@1dnaunasgiunds SungaamnIsy, 2562)
fitmus il asesionwanainTauag seslarmmuiuiuetsening 0.50 g/em®1.5 g/em’ Topiilel

= o e » = w i i ' a
WIHUTINNAEANTINTNRALHINEaTUsWT17? C-05 nanTdunsy 50:50 ﬁmm’m%mtwmjaa‘!a@]

wnfigm verdl C-01 Aidmsndrunan 90:10 rarmmuiuresansfign wandfidudinsify
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5. ASVIRABUAIIUTY (Moisture content test)

FINATINAABUAMTY AMMNINTFIU ASTM D 6980 Wui1 Livfisu M awarafindan nuay
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7. MsdugIUINeTIneam (Physical morphology)

msfagnAvondimenn Tnglindewanssmididnaseuwuudeansan (Scanning Electron
Microscope, SEM) fensihiiusegsdamaiunand 50 : 50 fadudnsdiunanilinmnzamenii
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