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STUDY OF POLYMER COMPOSITE AS

ARTIFICIAL WOOD FROM ACACIA MANGIUM
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ABSTRACT

This research on study polymer composite from Acacia mangium aged 17 year from Ranong. In

study effect to quantity of Linear Low Density Polyethylene (LLDPE) and Acacia mangium, it found
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that particles of Acacia mangium before product had high quantity on screen < 140 mesh, with 39.92% by
weight and slender ratio at 7.57, had pH was lower than Acacia mangium from Nakorn Ratchasima,
Acacia crassicarpa and Acacia aulacocarpa. When study properties of polymer composite, it found that
high LLDPE quantity had thickness swelling 1 and 24 hours, water absorption 1 and 24 hours and
moisture content was lower but modulus of rupture, internal bond and screw withdraw was higher.
When compared with TIS 876-2547 : Flatpressed particleboards and JIS A 5908-2003: Particleboards
(Type 18), it found that every condition had internal bond pass the standard. When analysis of variance,
it found that quantity of particles and polyethylene had effect to physical and mechanical properties

different was significant.

Key words : Acacia mangium, Linear Low Density Polyethylene
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Figure 1. Material preparation from Acacia mangium before board making.

Plot of Acacia mangium. Logs of Acacia mangium. Acacia mangium number 4
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Figure 2. Production of polymer composites from Acacia mangium.
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Figure 3. Production of polymer composite from Acacia mangium.
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Figure 4. Testing of polymer composite. (1) Density (2) Moisture content (3) Thickness swelling and
Water absorption (4) Modulus of rupture and Modulus of elasticity (5) Internal bond

(6) Screw withdraw
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Table 1. Screen analysis of Acacia mangium number 4. (screen size <0.5 mm)

Average particles dimension” Amount by
Sieve No. Screen Slenderness ”
width length thickness weight ~
(mesh) aperture (mm) ratio
(mm) (mm) (mm) (%)
-40+60 0.338 0.35 2.26 0.18 12.62 6.31
-60+80 0.215 0.20 1.55 0.11 13.85 17.26
-80+100 0.165 0.17 1.03 0.10 10.11 11.74
-100+120 0.138 0.14 0.88 0.09 10.21 14.75
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-120+140 0.116 0.11 0.76 0.07 10.51 10.02
-140 0.106 0.09 0.46 0.06 7.57 39.92

1/ Each average value was measured from 100 particles.

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

2 9 a 4 = Aq Y a 1 a J A Ay '
GlfuulﬂJﬂizﬂLIWIWW 193 4 mm@ﬂﬂummammumamaiﬂaﬂ‘waﬁ NANBYUUASLUNI
A (A J ) A A & A 2 Y 9 A A
< 140 1% NﬂiﬂWﬂ!TﬂﬂuWﬂuﬂNTﬂﬂq@]ﬂ@ 39.92% mmummawu"lumnmaﬂ 0.09 Yu. yILmaY

046 YN. HUURAY 0.06 VY. HATNFAATIUANVINTIUNNY 7.57

-40+60 mesh -60+80 mesh
-80+100 mesh -100+120 mesh

-120+140 mesh -140 mesh

Figure 5. Screen analysis of Acacia mangium number 4.
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2. wamsdannudunsailuasveslsl uazerauaiunsatluaravedlsl

Table 2. The analysis of pH and acid buffering capacity of Acacia mangium (Ranong) compared with

Acacia mangium (Nakorn Ratchasima), Acacia aulacocarpa and Acacia crassicarpa.

Acid Buffering Acid-Alkali
Alkali Buffering
Capacity, Buffering
pH Capacity,
Sample Milliequivalent Capacity,
Average 5 Milliequivalent
(x10 ) 5 Milliequivalent
(x10 ) >
x10 )
Acacia crassicarpa’ 5.01 18.10 8.17 26.27
Acacia aulacocarpab 4.57 13.57 8.63 22.20
Acacia mangium’ 5.19 4.94 2.55 7.49
Acacia mangiumd 5.32 14.47 3.03 17.50

Note : * Oonjittichai et al, 2008 ° Oonyjittichai, 2008 © Acacia mangium (Nakorn Ratchasima) ! Acacia mangium (Ranong)
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Table 3. The properties of polymer composites from Acacia mangium (Ranong) number 4 ratio 40 50

60 70 and 80 : LLDPE ratio 60 50 40 30 and 20, at board density 900 kg/m3.

TS (%) WA (%) Screw _
Acacia mangium MOR MOE 1B Density MC
withdraw
: LLDPE Lhr  24hrs  1hr  24hrs  (Mpa) (MPa) (MPa) ~ (Kg/m®) (%)
N
0.15 0.45 0.38 1.94 16.73 1363 2.03 866.50 961.95 0.55
40:60
a a a a [¢ ab d e c a
0.52 2.49 2.41 8.41 16.54 1641 1.63 746.01 913.22 1.72
50:50
a ab ab a [¢ c c d be b
1.61 5.34 5.60 19.07 10.84 1345 0.87 584.41 916.92 2.62
60:40
a b b b b ab b c bc c
5.71 12.37 17.53 3591 7.95 1232 0.60 481.99 922.86 3.80
70:30
b c c [¢ a a a b be d
16.55 26.53 25.95 55.07 7.84 1514 0.42 344.11 879.25 3.84
80:20
c d d d a be a a a d
UDN.876 - 2547 <12 - - - > 14 >1800 >0.40 =360 400-900 4-13
JIS A 5908 - 2003 - <12 - - > 18 =>3000 >0.3 =500 400-900 5-13

(Typel3)

1/ Means followed by the same letter in each column means do not differ significantly by Duncan’s New Multiple Range Test procedure

p<0.05)

16.55

—

Thickness swelling 1 hr (%)
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60:40 70:30
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26.53

—

25

40:60 50:50 60:40 70:30 80:20 IS

Acacia mangium : LLDPE

Y A a g a
Tdeunedmesney Inda

44-11

9 a
Tdnsedumm (szueq)



unuaIseguanianazms 19s: Teni Ifanaszinide

2595
7

17.53

301
—_ 257
g
=
=
- 20
=
2
<
=
2 154
2
2
<
=
2
< 10
z

50:50

60:40 70:30

Acacia mangium : LLDPE

80:20

Water absorption 24 hrs (%)

601 55.07
P—
50
40+ 3591
P |
30

50:50 60:40 70:30 80:20

Acacia mangium : LLDPE

Modulus of rupture (MPa)

Modulus of elasticity (MPa)

3000

2500

2000

1500

1000 -

500

0
40:60 50:50 60:40 70:30 80:20 TIS s 40:60 50:50 60:40 70:30 80:20 TIS IS
Acacia mangium : LLDPE Acacia mangium : LLDPE
25 900" 866.5
800
700
g z
&~ j=2
6001
g 2 s00
= -
£ 5 4007
H @
= 300
200
100
0
40:60 50:50 60:40 70:30 80:20 TIS JIS 40:60 50:50 60:40 70:30 80:20 TIS JIs
Acacia mangium : LLDPE Acacia mangium : LLDPE
Y a g a 9 a
Ififeunedosnon Tnaea 44-12 Tfnszdumm (3UD3)




ugaamnssuiagnaunu liuaznnaald

9801

96017 |

my” | JIER

2360

m{” [

804" [

Density (kg.{/m-‘)

o

8201

40:60 5050 60:40 70:30

Acacia mangium : LLDPE

80:20 TIS&IIS

Moisture content (%)

40:60 50:50 60:40 70:30 80:20 TIS Js

Acacia mangium : LLDPE

Figure 6. The properties of polymer composites from Acacia mangium (Ranong) number 4 ratio 40 50

60 70 and 80 : LLDPE ratio 60 50 40 30 and 20, at board density 900 kg/mB.

Table 4. Analysis of variance (ANOVA) to properties of polymer composites from Acacia mangium

number 4 ratio 40 50 60 70 and 80 : LLDPE ratio 60 50 40 30 and 20.

Property Sum of Squares df Mean Squares F Sig.

TS 1 hr Between Groups 1700.683 4 425.171  131.953 .000*
Within Groups 128.885 40 3.222
Total 1829.568 44

TS24 hrs  Between Groups 4019.717 4 1004.929 88.229 .000*
Within Groups 455.599 40 11.390
Total 4475317 44

WA 1 hr Between Groups 4318.666 4 1079.667 49.531 .000*
Within Groups 871.915 40 21.798
Total 5190.581 44

WA 24 hrs  Between Groups 16750.209 4 4187.552 86.644 .000*
Within Groups 1933.226 40 48.331
Total 18683.435 44

MOR Between Groups 702.082 4 175.521 35.439 .000*
Within Groups 198.110 40 4.953
Total 900.192 44

Tffeunodesaon Tnda 44-13 Tdnsefumm (szue9)
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MOE Between Groups 917880.1 4 229470.022 3.375 .018*
Within Groups 2719596 40 67989.889
Total 3637476 44
1B Between Groups 17.139 4 4.285 55.543 .000*
Within Groups 3.086 40 7.714E-02
Total 20.225 44
Screw Between Groups 1546960 4 386739.978 63.452 .000*
withdraw Within Groups 243801.2 40 6095.031
Total 1790761 44
Density Between Groups 18008.240 4 4502.060 5.164 .002%*
Within Groups 34873.832 40 871.846
Total 52882.072 44
MC Between Groups 71.004 4 17.751  133.105 .000*
Within Groups 5.334 40 0.133
Total 76.338 44

* significant at 5% probability level. " non significant at 5% probability level.
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