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Properties of Wood-Plastic Composite Made from Spent 
Mushroom Cultivation Materials 

 
Yong-Long Chen1  Jyh-Horng Wu2 

 
Abstract In this study, spent mushroom cultivation materials and high density polyethylene were used to manufacture 

wood-plastic composite (WPC). The spectrophotometer and attenuated total reflectance Fourier transform infrared 
spectroscopy (ATR-FTIR) were employed to evaluate the changes in color and functional groups on the surface of WPC 
during QUV accelerated weathering. The results demonstrated that the color change of WPC increased with increasing the 
exposure time of accelerated weathering. Moreover, after accelerated weathering for 7 days, the specific absorption peaks of 
C-O (1031 cm-1) and carbonyl (1735 cm-1) were significantly increased in ATR-FTIR spectra. However, with increasing the 
exposure time of accelerated weathering, both relative absorption intensities of 1031 cm-1 and 1735 cm-1 were decreased. 
After 28 days of QUV accelerated weathering, the WPC was directly smashed and remanufactured into a recycled WPC. 
Moreover, the effects of recycling and remanufacturing on the physicomechanical properties were also investigated. The 
results showed that the dimension stability has no significant difference between the recycled and the original WPCs. As for 
the mechanical properties, the recycled WPC exhibited lower specific modulus of rupture (sMOR) and specific modulus of 
elasticity (sMOE), similar specific internal bond (sIB), and higher specific wood screw holding strength (sWS) when 
compared to the original WPC. 
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Fig. 1. Color changes of WPC after QUV accelerated 

weathering for 28 days. Results are mean ± SD 
(n = 5). 

 

II WPC  
WPC

ATR-FTIR
2 3329 cm-1 O-H

2914 cm-1 CH2 C-H
1735 cm-1 C=O

1510 cm-1 1031 
cm-1 C-O

Feist and Hon, 1984 Stark and Matuana, 2007
Vane, 2003 Stark 2004
ATR-FTIR HDPE

3329 cm-1 2914 cm-1 1444 cm-1 1031 cm-1

HDPE
3329 cm-1 1031 cm-1 2914 cm-1

1444 cm-1

WPC 3329 cm-1 1031 cm-1

2914 cm-1 1444 cm-1

HDPE  
2 7

3329 cm-1 1031 cm-1

3329 cm-1/2914 cm-1 1031 cm-1/2914 cm-1

1 7
0.14 0.41 0.25

0.77 7 WPC
Stark Matuana 2007

WPC HDPE

HDPE
WPC

3329 cm-1

1031 cm-1

3329 cm-1/2914 cm-1 1031 cm-1/2914 cm-1

28
7 0.41 0.77 0.11

0.30 28 WPC
WPC

HDPE

3329 cm-1/2914 cm-1 1031 cm-1/2914 
cm-1 Stark and Matuana, 
2007

UV



2013 6                                     67 

1510 cm-1 1600 cm-1

1735 cm-1

Feist and Hon, 
1984 Williams, 2005 WPC

7 2 1
1735 cm-1

Stark
Matuana 2007

WPC 3000 hr

WPC
WPC

 

Wavenumber (cm-1)
80012001600200030004000

Ab
so

rb
an

ce

3329

2914

1735
1640

1031

0 day

7 days

14 days

21 days

28 days

 
2. 28  QUV

 
Fig. 2. Infrared spectra of WPC after QUV 

accelerated weathering for 28 days. 
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1. QUV  
Table 1. Relative intensity of ATR-FTIR absorption peaks of WPC during QUV accelerated weathering 

Relative intensity 
Weathering time (day) 

0 7 14 21 28 

3329 cm-1/2914 cm-1 0.14 0.25 0.11 0.15 0.11 

1735 cm-1/2914 cm-1 0.23 0.32 0.17 0.25 0.20 

1510 cm-1/2914 cm-1 0.13 0.23 0.12 0.19 0.16 

1031 cm-1/2914 cm-1 0.41 0.77 0.32 0.43 0.30 
 

2.  
Table 2. Physical properties of original and recycled WPCs 

WPC Density (kg/m3) MC (%) WA (%) TS (%) 

Original 800 ± 21 B 1.2 ± 0.1 B 18.9 ± 4.6 A 3.6 ± 0.4 A 

Recycled 902 ± 19 A 2.1 ± 0.4 A 21.2 ± 7.3 A 3.4 ± 0.5 A 
Values are mean ± SD (n = 5). Different letters in superscript indicate significant differences among groups (p < 
0.05). 
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Fig. 3. Distributions of wood particle size in original 

and recycled WPCs. 
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4. 

 
Fig. 4. sMOR and sMOE of original and recycled 

WPCs. Results are mean ± SD (n = 5). Bars 
with different letters indicate significant 
differences among groups (p < 0.05). 
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Fig. 5. sWS and sIB of original and recycled WPCs. 

Results are mean ± SD (n = 5). Bars with 
different letters indicate significant differences 
among groups (p < 0.05). 
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