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Properties of WPC with Chemical Modified Wood Particles
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ABSTRACT

Wood composite, could generally be made from very fine wood powder (< 150 mesh) because more large
size of wood particle had much less plasticity compared of polymer. To make more high plasticity of rela-
tively large size of wood particle, wood particles were chemically modified with some reagent for acety-
lation and esterification, etc. WPC(wood plastic composite) was prepared with chemically modified
wood particles and the mechanical properties of WPC were evaluated. WPC of esterified wood with
maleic anhydride shows the highest level in tensile strength and breaking elongation.

Keywords : wood composite, esterification, acetylation, ammonia treatment

1. M 2 $34e P
231, thermoplastic composite | A ZA 2] A&

Thermoplastic composite©]| 4 2] 7+3kA] o] AF-&-&
A=, 247 A HAYE 5 =04 449
A Y2 u]80 AaE 7PA e dutE o s, g4,
S, AR e AL ekt S 22 ohgst
7l ARES PuE AEsE k) 5
thermoplastic compositeo]| 4] 733HAl| 2 A&
SIS A AR 9 T Aeset 71 A
A AR, =27 1Y 3 v E 5

>

o 1o yn
PEIT O SR
o rlo fr & o

b

& A7} 43 0] AL polymer7} &2 0] 7] wZo]]
Gt B gk A HEREE A7) o e,
polymer=7ta/do] Qe EAE it 2o o) 7
=3P S AANE el FeE E
A e S 7L o Bl 2l ad, A E
RO FuAER A0 o] thE L EA 714
EASE o 7k, E7taA T 22 71224
g7 o] polymer@}+= th 2 7] wjZ] polymer®}2] %13}

o ZABEYSty Ayttt YAEsk} (Dept. of Wood Science and Technology, College of Agriculture and Life Sciences,
Kyungpook National University, Daegu, 702-701, Korea)

*1 (F)LG3Fe; A A e =241E] (Industrial Materials Tech-center, LG Chem. Ltd., Songjeong-dong, Hungduk-gu, Cheongju,
Chungbuk, 361-721, Korea)

t  ZFA & (Corresponding Author) :E-mail; tjeom@knu.ac.kr



b4 HELR

7ol o2 ¢l composite 2] Ao A|gHd& 7HA LTt

3 s dd ARe e v Bdde
7HAIU 48] AR ol of 2] 71HA] A 27 kso] o
2l AI7E Qo] of B A Ee) A FHeolu 78S o
BAA A= 2 AFA o) 7| = sk 1k o
9] Q10 2, polymert} 57 ALol2] 75§54}
Hzte 2 7| Akl polymerof| A A1 8-0] BARS 7l 4l
skl L3t JASS FFAI7I7] 913 anhydride
grafted thermoplasticof] T3l A7} o] FoJ x| 11 9l &
o, 227} 73814 plasticg AME-5H7] S8 W& ¢
T} A E ek

A= A2AY AR flo] 83 A2 = A
ol 4= ok =4 A A 2, swAl
ER0AE A7t AES 7L YO AER S
2 w8 AR3E o5l kS THAIAl e
ok ey =S4 o] A8 A2 AT 34t oFES

?Z p:]'—ﬂ TEe
ARgSEe] B o] A E A RAIZ 2 24 B AL
= Utk SA1 2 ]2 A sE A 2 S §I%t pat7] 2|2k

N

ofsfe] WE R 0] A7hABHE A} A|Z
off | 23t} of ~E| 2ok} 22 thefet fr
<= 5A &) 7rasto] f-E35itt o] VleE2
7hasHE A 15 219 se 4
N 717] 13 AHg-E 9k

£ QAo A= =T polymer Ao o] &3 HA
A BHEL @7] 15} BHS BepA 0 = hs
A 2] 5}Fo] A|2Fe WPC (wood plastic composite) 2] &
Aol )3 gl thal 24 sHic.

o] o
IR—

=4
==

2
N

i
tlo =2
g 12

Lo e

2.1.2 Polymer

Composite 2] matrix 2 AF8-% thermoplastic-2 20
g/10 min®] melt flow index 2} 0.924 0] H| S-S 71| =
Liner low-density Polyethylene (LLDPE, SK chemical
Co.)& AH&-sF3 T

- e - Fol7l& 40(3) 2008

2.1 FHO| JiAst X2

2.2.1.1 rEYolof 23 £ A3

80 mesho] /o] 31 Sg& &7 &> 5 Y= Yo}
o WL 3AIZETHA 0 2 7t Bfof Qi of 7o)
NEE EFAAA L2, 3Y S dE Yol A2 & 3t
ek ARt Yol A ze 37] Foll 12417F
EEAA gr Yo HAE A AT F105C Az7
oA kol E wi7bA] Az F AR 2 ARS8

2.2.1.2 opAIE 3] 23 BH A7

80 mesho]A}] B 5gi} H422 450 mLE 7}s}
o 12,24,36,48,72, 84 W96 A7k, A 2] 20T, A
o stoll A FH | ofNE kS AAISEI T FHE of
A 3}st & B4 2 ARS A}8-310] glass filter (1G4) &
e shaich EE AR 1241 57] Tl =
Z A|A ZESH Fp2ARS AAA F o] d

wj7b4] 105 C Az7]0ll A Az $ Az 2 ARg-skglth

2.2.1.3 | AH| E3}o] 23 FH A2

80 mesho]Fo] HHE o AHESAIZ]7] 3]
maleic anhydride (MA) E+= phtalic anhydride (PA)E
Ot E& Gl = ARg-5ko] Gafist it o tisto]
Z1ZF o) MASFPAE 10, 20, 30, 40, 50% 2 231511 A
& ol Esh= A Sl E A A ve= dE
8] st7] fstel 37 Foll 1AHESE HARE

5

5

stainless steel bombof] 23t A| 52 & Fslo] BHS
S

5

ke

of 28| 28} X ] 5}ich. -3-2 oil bath S A5t
o] kg 272 160C, 3A17H52F A4 3l uhg
#ko] MAS} PAL= Soxhlet #3712 AHg-5te] opHlE
O R AARIEE §EAA AA T, B Fol 12417}
W) $105C A%71914] Gao] B W7k Az F A
22 g3t

2.2.2 Composite sheete| M= & =4 =4
Composite ] 3% A7} =3HH| &= Table 19 LER
W 2itt. Composite+= Table 1] £3+x A} &30 2
2313t of-g A 22 = 130 Cof| A brabender(USA) S
ALg-3lo] A Z3FA T A Z3F composite+= hot-press
= AFg3}o] 130 Cofl A 35302 £ 50 kgf/cr 945

< 7138101 0.5 mm 7 9] composites sheetS A| 23}



7hash e BroRNE AxE HYARY BY 55

Table 1. Composition of chemical modified WPC

Materials Components Weight ratio of the components
Control PE 100
1, 2, 3 days ammonia treated WP/PE 30/70
Wood particle 12, 24, 36, 48, 60, 72, 84, 96 hr acetylated WP/PE 30/70
(WP) MA 10, 20, 30, 40, 50% esterified WP/PE 30/70
PA 10, 20, 30, 40, 50% esterified WP/PE 30/70

At B4 =48 composite sheetE 7}2 15 mm, A
2 150 mm=z AHo$t & HOUNSFILD H500M
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Table 2. Comparison of physical properties of WPC on ammonia treated WP and PF

. ) Physical properties
Component Weight ratio - - -
Tensile strength(MPa)  Breaking elongation(%) Young's modulus(MPa)
PE 6.91 105 7
1 day WP/PE 5.68 4.60 124
2 days 30/70 5.80 3.89 149
3 days 5.84 3.55 165

Table 3. Comparison of physical properties of WPC on acetylated treated WP and PF

Component Weight ratio Physical propertics
Tensile strength(MPa)  Breaking elongation(%)  Young's modulus(MPa)

PE 6.91 105 7

12h 5.66 3.65 155
24 h 5.74 3.50 164
36 h 591 3.45 171
48 h WP/PE 5.95 3.33 179
60 h 30/70 6.00 3.12 192
72 h 6.08 3.05 199
84 h 6.10 3.07 199
96 h 6.12 2.95 207
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Fig. 1. FT-IR spectrum of WP and composites

treated WP.

Table 4. Comparison of physical properties of WPC on esterified treated WP and PF

) . Physical properties
Component Weight ratio . . .
Tensile strength(MPa)  Breaking elongation(%)  Young's modulus(MPa)
PE 6.91 105 7
10% 6.18 2.93 211
20% 6.3 2.80 225
MA 30% 6.38 2.70 236
40% 6.45 2.61 247
50% WP/PE 6.49 2.53 257
10% 30/70 6.06 2.96 205
20% 6.17 2.87 215
PA 30% 6.31 2.85 221
40% 6.31 2.81 225
50% 6.29 2.79 225
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Fig. 2. Micrograph images(x 500) of WPC of ammonia treated wood particles(A), acetylated wood
particle with acetic anhydrid(B), esterified wood particle with maleic anhydride(C) and
esterified wood particle with phtalic anhydride(D).
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