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Wood Plastic Composites from Oil Palm Wood and HDPE

Natchayapa Thanawattanasirikul”’ Thanate Ratanawilai® and Klangduen Pochana’

Abstract

The purpose of this research was to study and produce wood plastic composites material from palm
wood and waste plastic to increase the value of excessive material which could save resource indirectly. Palm
wood is a local material which is easy to obtain. Palm wood flour was combined with high density polyethylene
(HDPE) dust from waste drinking water bottles and maleic anhydride (MA) was used as an additive for a
compatibilizer at various weight ratios of wood flour, HDPE and MA which were 50:47:03, 40:57:03 and
30:67:03. The mixed materials were manufactured by a hot-press method at temperatures 130, 150 and
170 °C pressure 2,500 psi and investigated the mechanical properties of the composites material according to
the American society for testing and materials (ASTM) method which 5 specimens/treatment. The experimental
results were found that hardness, flexural strength, tensile strength, compressive strength and impact energy
absorption were increased by the ratio of HDPE and forming temperature which increased. The best
mechanical property of wood plastic was 30:67:03 at 170 °C. By comparing the best mechanical properties
with the commercial wood plastic (CWP), it was found that the tensile strength and impact energy absorption
of wood plastic was higher than that of CWP but hardness and compressive strength was lesser. However, the
flexural strength was similar to CWP. The total costs were 52.02 bath per piece for 30:67:03, 51.60 bath per
piece for 40:57:03 and 51.18 bath per piece for 50:47:03.
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30:67:03 azflANudawsaBaNINNddndan 50:47:03

war  40:57:03 lunngouugAnldlunimaass Tne

AAAAARNNILNATRY Leksakul and Samutkuup (2004)
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mi30 °C
m150 °C
=170 °C

TensileStrength (MPa)

mCWP

30:47:03 40:37:03 30:67:03 CWF

Wood:HDPE:MA
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] a o v a 4
f19 7 lwnsmaaeslFauieuiuldidiaunianisda

(CWP)

= = v A Alve Wy a
annnnfFauieuldnanafinn e duld e s
v 1 [~3 =® v a v
NINNNTAN WU AN LTILAa9 lEAENN19N19A0
AlFannimeane JANWINAU 0.404 MPa @aaziiiule
' = = vall vl Py oA
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9 Y XA v a a o
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Panich (2006) wudn gounginldlunisauglls

D

WANARANT 150 2R LTAITaA HAYNUTIUIIRIgININT
foMNH 110 e gaITaa T9iliiesann gouugiigeas

q a

do8l¥ HDPE waousratelddneiy uazaunsn
soudafuneliuay MA 1471w Tne MA azsinlsl
nndfAseueulalnasdszndranedimefiumylansan-
#0 (-OH) TuTasaduaansls nlinylansanda
Wasufduiuszieanes (Ester  bond) ANty
NAALNAS PP/PE AzAUULAZIINAINUNUEZIAAINET
narenflusroun fauansluglil 8 59 MA azsinldinng
a¥1anusrszndnaneldAuunsnfAalgdnedu

(Caulfield et al., 2003)

Ligrioe: ellul oze

Fiber Surface Bhlele Anhydiide

grafted PP

+ l
(— ‘1 i \f_{
OH i 1 l{é]__f\
0 & 0y "
I H O
FF zegment

517 8 Ujieueulalase szudng MAPP iy

lansanta

fan - Caulfield et al. (2003)

3.4 ANNLTUTINA (Compressive strength)

A1NN13NAAEY U3 ldwanaRnndndau
50:47:03 40:57:03 WA¥ 30:67:03 TGN

NAA8Y 130 150 Uaz 170 eeAgadas HAuuda
wpanAog LT 4.45-5.90  6.47-7.61 WAz 8.04-9.99
MPa sNa s feuandlugld 9 wiulddn Ndadan
30:67:03 gouu)H 170 aeAEAIEEa HANLTIUIINA

o . s
gangnlundndanuaraunnanldlun1meaes uaz

AlndLAEeTUNaI1URSE 189 Sombatsompop et al.
=
i

)}

(2004) FaHANNWIILINAWINAL 9 MPa aa9lLNAE
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mie C

mise °C
ml70 °C
mCWP

CompressiveStrength [MPa]
o

30:47:03 40:57:03 30:67:03 CWF

Wood:HDPE:MA
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(CWP)

3.5 NTAATUNAIIUUSINTEUNN (Impact energy

absorption)
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viaglaslunelil unuiinsa¥raiusylalnaiausengng
aneldraviaglassaiues Aaalinann liantifidena

109380 AaNINARNAGAR (Thaitae et al., 2008)
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3.6 AUNUNITHAR
3.6.1 NPAUIUAUNUTAR
SaquanildlusnAduiin 3 1iin doafuie w
Tidn iaweananafin HDPE waz MA

- uelifhdunduiaguaaldildaindud
nunangmaliuandnudaanadusaniansed
feazdlAnaudeTan winiu 1.44 um dwiuusliidu
dTunu 90 niu ﬁi%Lﬂudqumuluma%ugﬂ
Twanasin ansnsnAuanlianiitdu 30 Ataniu

o '

HEuun1saudad@awintL 480 L AL pa iU Au
1310 90 n¥u J37An (480x90)/30000 = 1.44 U
Amiuunniuazdndondu - nldunsugluaneld
. o
AR 2

- LAMRINA1AAN HDPE Wuiasaaldnlaain

4 o X ns o & :

PegNTN TA1N1I0dnTe LA nTseiuTerewnii tne
Antugan 30 unsedlaniu Aey LARHINAAFN
HDPE 138104 201 nin nldidludaunanlunistug

o 1o

Idwaasn azfsiunudanvinfu (30x201)/1000 =

6.03 U dnFuiininuazdndougu o Aldlunis

Augiluanslifsmngad 2

o

A579% 2 suuianesldnaafinidadansing |
Palm
Palm Palm Materials
Wood: HDPE | MA
Wood: Wood Cost
HDPE:MA (Bath) | (Bath)
HDPE:MA (Bath) (Bath)
(300 g.)
30:67:03 | 90:201:9 | 144 | 6.03 | 1350 | 2097
40:57:03 | 12011719 | 192 | 513 | 1350 | 2055
50:47:03 | 150:141:9 | 240 | 423 | 1350 | 20.13
- dau MA 153004 9 nFu Al Tludounanlung

Ausdnanamn

a

a v

o

Nrunuian i

N1 13.50 U1 @9

gnnnsaAuanelaann MA 38104 1000 Ny H31A

1500 1IN AL MA 1U3uNe 9 nEN Aaziisnan

(1500x9)/1000 = 13.50 UM
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3.6.2 NM7AUIUAUNUNAINY

AlnfinseannsdndugLtunulinanaindos
wiseadouti Tneldrnaelnily 7.46 kw nanlunnada
50 w1l Az ldnAI9UINAL 7.46x0.83 = 6.21 uiine
Anlntfinsiemiag 5 um Fadu azdesnlniin 6.21x5
=31.051UmM

el 1 stdaes = Aladmsdalu

3.6.3 N19AIFUNUIIN

FUNUIIN = FUNUAAR + FUYUNANY

=20.97 + 31.05 =52.02 U

v v
v o a Py

fatiu Tdwaafndfunusinfy 52.02 unsedu

dnsulsnanannndndqunaliduratAsnanamin
o

HDPE sia MA 30:67:03 uazd1uiLNdndauay 7

waRalAFIRN399 3

A15197 3 siuusanteslinaaRnNdndausing 7

Materials Electric
Palm Wood: Total Cost
Cost Energy Cost
HDPE:MA (Bath)
(Bath) (Bath)
30:67:03 20.97 31.05 52.02
40:57:03 20.55 31.05 51.60
50:47:03 20.13 31.05 51.18
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