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EE: B dPoMe A2e ZzaIAS H7FF wood plastic composite(WPC)e] E4-S- Fthstalr] $la] WA
S5 218 HAseon AEg Fexagae o] WPCe A4 nXE 93-S 2T WPCe]
7NAH 588 S48 S8l whsAEAEIor SAXEVIE AREIaL 84 54 2K 18l DSC, TGA
DMAE ARE-3IITE SEME 0|85l WPCe| st s a3t A4 Zelz=gd 339 50 wt%s A2
Zzlzzgdloz g3k WPCe HF7Ry 21L& 170°C, 155, 60 rpme]Ath. xﬂﬂﬂ Zg|zz g g%%hgﬂf
WPCO FE5574S S7HHL €4, 7148 548 AstAAT. 28v BE S48 o% }04 g A3t
WPCe] T B4 74 glo] AA| Zejzaddll ko] 50 wi% /A AeE & _i-p’ﬂ%‘l—% H7kske Aol 7t
o O]'/\ E]'

Abstract: In this study, the melt-mixing condition was optimized first to maximize the physical properties of a wood plas-
tic composite (WPC) with recycled polypropylene (PP) and the effects of recycled PP content on the physical properties
of the WPC were investigated. Mechanical properties of the WPC were measured by UTM and an izod impact tester and
thermal properties were investigated by DSC, TGA and DMA. Fracture surfaces of the WPC were investigated by SEM.
The optimized mixing condition of WPC with 50 wt% recycled PP of total PP was melt-mixing at 170 °C for 15 min at
60 rpm. With increasing the content of the recycled PP, the water absorption characteristics of the WPC increased and
the thermal and mechanical properties decreased. However, the following was concluded from the analysis of all the
physical properties; it was possible adding the recycled PP up to 50 wt% of total PP without a significant decrease in the
performance of the WPC.

Keywords: wood plastic composite, wood flour, recycled polypropylene, mechanical properties, water absorption properties.
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5 Q%}dt} WPCAH A2 &2 2]
s, =% PP} A28 PPO FHS
WeHES 717 1.2 parts® 2481
£ o] &3l vHEoixl AlHe] 7AE =
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Algf. =73t 222293 (VPP)2 934 -7-38H(Korea)<]
Y-1202 AFS-SHA T 285 2X S MFD)E 1 ¢/10 min©] 2,
YEE= 0.9 gem™]™ §52 165 °Colt}. A|&g Fjz=d
A (RPPy dtiElAte]E® (Korea)oll X &8 PP HHE 7]
Hro s Faf B Ajrkasie] A JEiE Ak S Agat
Aok BEE 0.9 g/lem’o]al §4 161 °Co|th

EHS GHI0]QH (Korea)2] A|-CZ =717} 80~100 mesh
(140~173 ym)©| t}. E-& 3} PP7He] /48314l 24 maleic
anhydrideZ 7| 2 ¥ £ ZZIHAMAPP)S AHE-3F3 T
MAPP:= 3943-8:318K(Korea)e] PH-200(MFI > 100 /10 min,
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B+ Southern Clay Products(USA)2] Cloisite 20AS R 7JAY
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NA719] =S 95meq/100 g clayo|Th.

AMENE, S 28 538] AASH] 218 100 °C 2
Bof|A A 7F B AZRAIA AHE3}SI T Haake Rheomix
600 E§E7E A8l WPCE £-8E3181592H carver
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Table 1. Composition of WPCs
it: part (T'—Ty)
(unit: parts) 15, = =2 100 (%) 3)
0
Sample 1D ‘ggﬁf VPP RPP* MAPP Organoclay
q7|A, Tie AIZF JAe$e] A A, Tie 271X 185
W60V40 60 40 - 1.2 1.2 = ojn i}
WOOVIORIO 60 307101212 HEEA SY: FAYE A9S AP Ao A 3t
W60V20R20 60 200200 12 1.2 @ gge FAAAE ] 7 (SEM, JSM-840A, JEOL Co.,
W60VIOR30 60 10 30 12 12 JapanyS o]-&-ale] BABIALt FHHS Foz sl A
W60R40 60 - 40 12 12 AP E ) T 20kVe] 7REAGL FEFo] ojuxE F

“VPP: Virgin polypropylene. “RPP: Recycled polypropylene.
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Figure 1. Temperature change of the WPC (W60V20R20) com-
pound during melt-mixing at each machine-setting temperature.
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Figure 2. Mechanical properties of the WPC (W60V20R20) pre-
pared at each machine-setting temperature.
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Figure 3. Torque change of the WPC (W60V20R20) compound
during melt-mixing.
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Figure 4. Mechanical properties of the WPC (W60V20R20) pre-
pared with various melt-mixing times.
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pound during melt-mixing at each rotor speed.
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Figure 9. Storage modulus and tand of the WPCs.

Table 2. Thermal Properties of the WPCs Obtained from
DSC Analysis

Sample type T." (°C) AH? (J/g) X (%)
W60V40 163.39 30.44 55.2
W60V30R10 163.34 28.47 52.9
W60V20R20 163.33 24.25 46.3
W60V10R30 162.79 20.82 40.8
W60R40 162.61 17.08 344

“T: Melting temperature. “AH;: Heat of fusion. “X,: Crystallinity.
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Figure 10. Water absorption behavior of the WPCs (—: model fit).

A ol Fl] FEET S A5 5

log(%) = log(k)+nlog(?) @

A7IA, M= AZF eIA e 7
WS wje] /‘H?/‘O, k9} e
E| Table 32| % Ade

58, M BERe) =
ApolT), AR Aoz
= o]2 4] Th Tigjeted

H}\EE



Ag Eelz2Rle] o] B Aezag B 24 vixle 9% 135

igs

P

W

7

g
///’//>////

Flexural modulus(MPa)

- 8
s 2

VAN

i
H

strength.

Table 3. Best-fitting Parameters for the Water Absorption of

|
|
5

Various sample type

(a)

2

"
=

WEOV40  WEOVIOR10 WEOV20RZ0 WEOV10RID
Various sample type

Each WPC
Sample type M, (%) n k (h?)
W60V40 4.24 0.44331 0.21437
W60V30R10 6.18 0.4602 0.20009
W60V20R20 7.24 0.46572 0.1937
W60V10R30 9.19 0.48532 0.17647
W60R40 19.26 0.5103 0.16282
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Figure 11. Mechanical properties of the WPCs before and after water absorption test; (a) flexural modulus; (b) flexural strength; (c) impact
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Figure 12. Thickness swelling behavior of the WPCs. (—: model fit).

Table 4. Best-fitting Parameters for the Thickness Swelling of
Each WPC

Sample type Ty (mm) T, (mm) K (hh)
W60V40 4.11 4.35 0.04032
W60V30R10 3.95 4.25 0.05224
W60V20R20 3.97 4.33 0.05533
W60VI0R30 3.94 4.37 0.05924
W60R40 3.95 4.52 0.06543
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Figure 13. Scanning electron micrographs of the fracture surfaces
of the WPCs: (a) W60V40; (b) W60V20R20; () W60R40.
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