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Study of Polymer Composites as Artificial Wood from Coconut fiber
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1. \PEBIUATUIET (Hammer mill) 5. lARaNanaau (Hot—press)
2. IPABNIANNEANAZINGS (Screening machine) 6. @18 (Electric oven)
3. PABWARBLAAIIRS (Universal testing machine) 7. tAFB9%9119sIn (Electric balance)

4. wrapssaduuuulansadn (Hydrolic cold press) 8. WNNALAWIARTBIEA (Caul-plate)
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Coconut fiber

Hammer mill

Screening number 3

(Screen size 0.6 mm)

l

Drying

Screen analysis,

Checking moisture

pH + Buffering capacity

Preparing to board making

Figure 1. Preparation of coconut fiber before product.
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Coconut fiber and Polymer

Mixing
A 4
Mat forming
¥ Upper temperature 190 °C
Hot pressing > o
Lower temperature 150 C
\ 4

Cold pressing

\4
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Hot pressing >

Lower temperature 150 °C

Clamping

A 4

Condition in atmosphere

A 4

Testing specimens

Physical and Mechanical property

Figure 2. Production of Polymer composites from coconut fiber.
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Figure 3. Surface of wood plastic composite (1) 20 (2) 30 (3) 50% by dried coconut fiber weight.
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Figure 4. Testing of wood plastic composite. (1) Thickness swelling and Water absorption.

(2) Modulus Of Rupture and Modulus Of Elasticity. (3) Internal bond.



NANISANEILAZAINTOINE
1. psmasrsiannaaadulans w1 ( Screen analysis of coconut fier)

Table 1. Screen analysis of coconut fiber number 3.

Average Average particle dimension v
Amount of
mesh Slenderness 2/
Mesh No. Width Length | Thickness particle
aperture ratio
(mm) (mm) (mm) (%)
(mm)
-12 + 20 1.275 1.30 3.86 0.06 43.38 3.73
-20 + 40 0.638 1.20 3.63 0.05 45.28 30.73
-40 + 60 0.337 0.31 3.19 0.05 56.72 31.60
-60 + 80 0.215 0.15 2.36 0.04 64.83 11.87
-80 +100 0.165 0.13 2.12 0.03 66.43 7.20
-100+120 0.135 0.1 1.91 0.03 67.51 6.07
- 120 0.120 0.09 1.43 0.02 77.70 8.47

1/ Each average value was measured from 100 particles.

2/ Percentage value based on the weight of total particles.

dl 1 U v =\ dl U a 1 a g v dl
FINANITNA 1 WU LR lINENE1 T2 AT T NS HAR LA H WA LNES ADH INRRNA 1919 RS
0.31 RAANAST 81928 3.19 ARANAT LATWHNAAY 0.05 RaANAT NAAFIRAININGST 56.72

uazRBNsunniigats 31.60 wWasidud

Coconut fiber pass the screen mesh -12 + 20 Coconut fiber pass the screen mesh -20 + 40




Coconut fiber pass the screen mesh -40 + 60 Coconut fiber pass the screen mesh -60 + 80

Coconut fiber pass the screen mesh -80 + 100  Coconut fiber pass the screen mesh =100 + 120

Coconut fiber pass the screen mesh -120

Figure 5. Dimension of particle of coconut fiber.
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Table 2. The analysis of pH and acid-alkaline buffering capacity of coconut fiber compared with

Acacia crassicarpa, Acacia aulacocarpa and Eucalyptus camaldulensis.

Acid-Alkaline
Acid buffering Alkali buffering
buffering
pH capacity, capacity,
Sample capacity,

average milliequivalent milliequivalent
milliequivalent

(x 10 ) (x 10 %) _2

(x 10 )
Coconut fiber 5.83 22.00 7.08 29.08
Acacia aulacocarpa 4.57 13.57 8.63 22.20




Table 2. Continuous

Acid-Alkaline
Acid buffering Alkali buffering
buffering
pH capacity, capacity,
Sample capacity,
average milliequivalent milliequivalent
» " milliequivalent
(x 10 ) (x 10 ) "
(x10 )
Acacia crassicarpa 5.01 18.10 8.17 26.27
Eucalyptus camaldulensis 4.88 16.47 21.70 38.17

(* Oonjittichai , 2543 )

lnzninniarnansdunsaiiudng 5.83 uaznisrenaaiinnsa 22.00 defian
gendnfivnefafidnnisudiay dauntsnenasisdudeddn 7.08 Fedraandalivneiia
lrnnUBsuifiey waznisdeuaadunsmiudieidn 29.08 Fefidrgendnlfinsimde
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Table 3. The result average properties of wood plastic composite from coconut fiber at ratio plastic

50, 30 and 20 % by dried weight.

Ratio

TS (%) WA (%) Moisture
MOR  MOE IB Density
Coconut fiber : 1 24 1 24 3 Content
(MPa) (MPa) (MPa) (kg/m’)
Polymer (%) hr hrs hr hrs (%)
1. 50 : 50 0.17 090 145 692 1791 873 >1.25 871.27 2.22
(LLDPE) a a a a bc ab d a a
2.) 50 : 50 020 088 128 622 1774 770 >1.35  919.71 2.13
(LLDPE mix W+Ay +A0tE) @ a a a bc a d C a
3.) 50 : 50 024 0.85 132 593 2037 849 >1.23  907.21 2.13
(MDPE) a a a a d ab d bc a

10



Table 3. Continuous

Ratio TS (%) WA (%) Moisture
MOR MOE IB Density
Coconut fiber : 1 24 1 24 3 Content
(MPa) (MPa) (MPa) (kg/m’)
Polymer (%) hr hrs hr hrs (%)
4.) 70 : 30 0.80 420 452 1572 17.14 968 -0.97 878.44 2.80
(LLDPE) ab b C b abc bc bc ab b
5.) 70 : 30 1.80 414 310 13.86 15.69 965 -1.18 885.50 2.65
(LLDPE mix W+Ayy +Ao0 ) C b b b a bc cd ab b
6.) 80:20 1.83 8.61 6.25 2573 16.34 930 0.42  872.48 4.29
(LLDPE) C C d d ab b a a C
7.) 80:20 1.21 6.59 456 19.42 18.68 1069 0.80 859.72 4.35
(LLDPE mix W+Ayy +Ao0 ) C C C C cd C b a C
JIS A 5908 -1994 - <12 - - =13 - 2500 =02 400- 5-13
(Type 13) 900

Same letter (q, b, c) in each column means the none differ significantly at 95 %.

The internal bond test using Epoxy resin but sample not torn.

Table 4. Analysis of variances of wood plastic composite from coconut fiber at ratio polymer 50,

30 and 20% by dried weight.

Sum of Mean
Properties df F Siqg.
Squares Square
TS 1hr  Between Groups 29.261 6 4.877 12.192 0.000*
Within Groups 22.399 56 .400
Total 51.660 62
TS 24 hrs Between Groups 510.753 6 85.126  45.771 0.000*
Within Groups 104.151 56 1.860
Total 614.904 62

1



Table 4. Continuous

Sum of Mean
Properties df F Sig.
Squares Square

WA 1 hr  Between Groups 208.191 6 34.699  30.40 0.000*
Within Groups ©63.908 56 1.141 5
Total 272.099 62

WA 24 hrs Between Groups 3090.551 6 515.092 45.901 0.000*
Within Groups 628.419 56 11.222
Total 3718.970 62

MOR Between Groups 128.893 6 21.482 5.673 0.000
Within Groups 212.063 56 3.787
Total 340.955 62

MOE Between Groups 506593.714 6 84432.286 5.404 0.000*
Within Groups 875025.556 56  15625.456
Total 1381619.270 62

IB Between Groups 5.805 6 0.968 14.421 0.000*
Within Group 3.757 56  6.709E-02
Total 9.562 62

Density Between Groups 24529.913 6 4088.319  3.870 0.003*
Within Groups 59161.491 56 1056.455
Total 83691.404 62

MC Between Groups 51.514 & 8.586 50.271 0.000*
Within Groups 9.564 56 0.171
Total 61.078 62

*significant at 5% probability level. ™ non significant at 5% probability level.
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Figure 6. The properties of Wood Plastic Composite from coconut fiber.
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3.1 AINISNBIAINAINTNT 1 23LN9 (Thickness swelling 1 hr)

1 o/ o/ 1

AINITNBIFINAINEIN 1 F9l0e 2asurninAmesrennananndnlonnsananiy
TnAenAauefinAaHruIuLes@B9Ld4 (LLDPE) Sasnaaunanafin 20 30 uaz 50 fiAn 1.83
0.80 uaz 0.17 wasEud daunanafin LLDPE was WF 107 Anox 20 Akanox 240 Enhance
wazlnAefan sRAAETHILINLINNAY9 (MDPE) §R51d89Wnaa®in 50 fe1 0.20 way 0.24
Wadiiud Fearnnisinuanudn WeunaseuiUsnismataRnintuiinarinn1swe s
WEILTNN 1 F9lms TAanas uiwaaRn LLDPE mas WF 107 Anox 20 Alkanox 240 Aismsnaamumanasin

¢ @

20 way 30 {71 1.21 uaz 1.80 Wasifus FsnuduNuARaUSLE NoNaaR IR HT RN AU NaYIN

|
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ANTWEIAAAIUTHN 1 F2 L AAARNE N das
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AR 1EF AN LUTUTIUNNEER WU WHRINALNES AN INRRa LA g N NS0
WaHNEnhance way MDPE fidmanaqunanafin 50 weidaannuans et NidsaiAgynieais
fUNT91% LLDPE Aiamanaaunana®in 20 uas LLDPE Wan WF 107 Anox 20 Alkanox 240 fidmsnann

WaaEN 20 way 30
3.2 AMNISWEIRINAIULIN 24 %91n9 (Thickness swelling 24 hrs)

ANManeasianaautinn 24 #90 veewining mesaesinanandlanewianan iy LLDPE
fidmanaanmatain 20 30 uaz 50 fiA1 8.61 4.20 uaz 0.90 WaSEwus sz wanaRn LLDPE naw
WF 107 Anox 20 Alkanox 240 SRsna@qunaafin 20 uae 30 SR 6.59 uae 4.14 WesEus daunanain
LLDPE W& WF 107 Anox 20 Akanox 240 Enhance Laswana@n MDPE eisnaaunanafin 50 A0
0.88 uay 0.85 wasius Feanmsfinummudn Wewlmaasusi sinomaraf nisduinayiniinns
wasFamaaurin 24 Fale Hrnanas

FemisnzdannnulsUsnmnea@n wudn uiilndmesaennananidslonzndnonas
fiu LLDPE smandaunana@in 50 Hranuusnsinatemliieddgynisadfidunisiinanadinadia
LLDPE waisi WF 107 Anox 20 Akanox 240 Enhance Wz MDPE 78 msnaaunatafin 50 uiilasuansing
peaiedfAeyn1eadffunisliwaniafin LLDPE waz LLDPE was WF 107 Anox 20 Alkanox 240

[

oRINEWNAIEN 20 uaz 30
wazianBuuiieuiuamsgm JIS A 5908-1994: Particeboards (Type 13) Wi unnln@mes
ponIWARanERlaNznEn ndasdamilAnanesionasugin 24 9alue aglunoaiiinsgm

ANUA
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3.5 ﬂ"l‘i@ﬂﬁuﬁmuﬂu’l 1 %alug (Water absorption 1 hr)

winlnawmesnen nananidulonendnafinaniunanafin LLDPE $a91aamunwanafin 20
30 uay 50 {61 6.25 4.52 uay 1.45 Wosidus uaziildwanafin LLDPE was WF 107 Anox 20
Alkanox 240 SRFIEIUNAFRAN 20 WA 30 HAT 4.56 uay 3.10 W5 iEus daunaafnyiin LLDPE
NN WF 107 Anox 20 Akanox 240 Enhance LazWana®in MDPE g@s1aiunana®in 50 Jen 1.28
way 132 wWaesidud Feennnisfnuanudn Eeunmasauisunamanafinfisgy fnavinl
mﬁ@m%uﬁﬁuwﬁﬁq 1 4alus Arnanas

winlndnesaenTnan #l¥naradin LLDPE §m9189uWa afin 50 HAHLANAN
peia e d Ay eadRtun1s¥nanafin LLDPE was WF 107 Anox 20 Alkanox 240 Enhance
W8y MDPE iemandaunana®in 50 wARaanuuanseedeiiie sy nieadntunisdnwanasn
LLDPE W&z LLDPE W&l WF 107 Anox 20 Alkanox 240 8R51@9unana@n 20 wae 30
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3.4 NTRATHNAIULHT 24 #31n9 (Water absorption 24 hrs)

winInAmesnanTnananidnlansnsnfinaniunanafin LLDPE $nsnaaunanafin 20
30 uay 50 HAN 25.73 15.72 uay 6.92 wasEud uasnanafn LLDPE Was WF 107 Anox 20
Alkanox 240 SRASIFIUNATFAN 20 WAL 30 He1 19.42 uay 13.86 wWasiEus daunata®n LLDPE
WEN WF 107 Anox 20 Akanox 240 Enhance Wazwata@inaiian MDPE ga918qunatadin 50 Han
6.22 uay 5.93 WodEud FeenmsAnemwudn dleulmeaseuii BunomanaRniisEns Ayt
mﬁ@msﬁmﬁwﬁﬁq 24 Flws fdnanas

wiuTwanesnenlngn Al¥naradin LLDPE §A31@9unwanafin 50 HA1uuansng
pd e dAoyn1eadRfunisiiwanafinyfis LLDPE was WF 107 Anox 20 Akanox 240 Enhance
WaT MDPE SRINEINNANERAn 50 wifannuuandegeiteddnymnisadfitdunisiinanadin
LLDPE i@z LLDPE WaH WF 107 Anox 20 Alkanox 240 ﬁﬁmqmuwmﬂﬁﬂ 20 Ry 30

3.5 ATTNFATHNINLSIAR (Modulus of rupture)

[ % a

masuiulndwesraninge (U lEUssloniidudagavludnusieg ww siiludszney
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3.6 NaRAaEiAntK (Modulus of elasticity)
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3.7 ATHATHUTIANAIRINAURIMH (Internal bond)
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3.8 A2THWWILYEYN (Board density)
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3.9 ATNTH (Board moisture content)
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Japanese Industrial Standard, Japanese Standards Association. 1994. JIS A 5908 Standard

Specification for Particleboards. Hohbunsha Publ. Co. Inc. Tokyo. 21 p.

20



