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Wood particles are 
encapsulated in plastic

Polyethylene water 
saturation ~0.01%

Wood fiber water 
saturation ~25%





Ingredients
Formulation ID #

1 3 4 5 6 8 10 11 12 13 27 28 31 33

Wood - Pine 50 50 50 50 50 65 65 65 65 65

Wood - Oak 50 50 65 65

HDPE 45 45 45 45 45 30 30 30 30 30 45 45 30 30

Talc % 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Lubricants % 3 3 3 3 3 3 3 3 3 3 3 3 3 3

UV Stabilizer Yes Yes Yes No No Yes Yes Yes No No Yes Yes Yes Yes

Zinc Borate % 0 2 3 0 3 0 2 3 0 3 3 0 0 0

Board 

Cross-section 

(inches)

6 x ½ 6 x ½ 6 x ½ 6 x ½ 6 x ½ 6 x 1 6 x 1 6 x 1 6 x 1 6 x 1 6 x ½ 6 x ½ 6 x 1 6 x 1

Quantities are approximate
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Vancouver, BC
Annual precipitation:   44 inches
Annual minimum temperature:   8oF
Annual maximum temperature:  72oF
Annual hours of sunshine:  1950
Pan evaporation:   22 (Bellingham, WA)

Scheffer index:  ~50

Hilo, Hawaii 
Annual precipitation:   129 inches
Annual minimum temperature:   53oF
Annual maximum temperature:   93oF
Annual hours of sunshine:   2100 
Pan evaporation:  91 (Honolulu)

Scheffer index:  ~330
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Specimen preparation
#5 and #6

Specimen preparation
#12 and #13

• 8th International Conference on Woodfiber-Plastic Composites, Madison, WI, May 23-25, 2005
• www.polymerengineering.ca

Author: M. Gnatowski "Water Absorption by Wood-Plastic Composites in Exterior Exposure" 

http://www.polymerengineering.ca/�
http://www.polymerengineering.ca/Water Absorption by Wood Plastic Composites in Exterior Conditions.pdf�
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• Period of exposure
•Wood content in WPC
• Exposure location (sun and shadow)
• Exposure geographical location
•Wood species
• Presence of additives

- UV Stabilizers
- Biocides (Zinc Borate)



Sunny Exposure in 
Vancouver, BC 
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21 Months 46 Months 70 Months

MC DECAY INITIATION 

0

5

10

15

20

25

30

35

40

45

0 2 4 6 8 10 12

M
O

IS
TU

RE
 C

O
NT

EN
T 

(%
)

DISTANCE FROM SURFACE (mm)

#5A 70 Months Exposure
#5A 46 Months Exposure
#5A 21 Months Exposure

MC DECAY INITIATION 

0

10

20

30

40

50

60

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28

M
O

IS
TU

RE
 C

O
NT

EN
T 

(%
)

DISTANCE FROM SURFACE (mm)

#12A 70 Months Exposure
#12A 46 Months Exposure
#12A 21 Months Exposure

MC DECAY INITIATION 



Sunny Exposure in 
Vancouver, BC 

5A & 12A 
21 months

5A & 12A
70 months
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Exposure in Vancouver, BC
70 months 
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Exposure in Vancouver, BC 
(46 months)
and Hilo, Hawaii (51 months)
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Sunny Exposure in 
Vancouver, BC  (70 months)

0

5

10

15

20

25

30

35

40

45

0 2 4 6 8 10 12

M
O

IS
TU

R
E 

C
O

N
TE

N
T 

(%
)

DISTANCE FROM SURFACE (mm)

#1A 70 Months Exposure

#28A 70 Months Exposure

MC DECAY INITIATION 

0

5

10

15

20

25

30

35

40

45

0 2 4 6 8 10 12

MO
IST

UR
E C

ON
TE

NT
 (%

)

DISTANCE FROM SURFACE (mm)

#3A 70 Months Exposure

#27A 70 Months Exposure

MC DECAY INITIATION 

0.0

5.0

10.0

15.0

20.0

25.0

30.0

35.0

40.0

45.0

50% wood, 
no ZB (#1, #28)

50% wood, 
2% ZB (#3, #27)

65% wood, 
no ZB (#8, #33)

65% wood, 
2% ZB (#10, 

#31)

M
oi

st
ur

e 
co

nt
en

t (
%

)

Pine Oak

MC DECAY INITIATION 



Sunny Exposure in 
Vancouver, BC (70 months)
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Sunny Exposure in Vancouver, 
BC (70 months)
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Conditioning:   
6 days at 23oC and 50% RH

Final MC change: >0.1% per 24 hrsMoisture content before and after conditioning 
for  WPC samples tested
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Distribution of moisture content in 
WPC samples tested

Sun and Shadow Exposure in 
Vancouver, BC (70 months)



Decay – Hilo, Hawaii 28 months exposure 
Sample #8





• Wood Plastic Composites (WPC) boards absorb a significant quantity of water
during exterior exposure.  Moisture content distribution in the board cross-sections
have a characteristic U-shape, frequently exceeding the concentration required for
decay initiation.  

• A major factor in water absorption by WPC was the ratio of wood to plastic binder

• Another factor in water absorption is the material composition of  WPC.  Certain 
additives may significantly increase or decrease water absorption 
(for example zinc borate decreased water absorption in the tested formulations)

•Water absorption is a long process, and even after 6 years exposure in a moderate
climate, equilibrium has likely not been reached

• Climate and sample location (sun or shadow) may not be a major factor in water 
absorption

• It was shown that water absorption in exterior exposure  most likely influenced 
MOE of selected samples (decrease ~30%).  It was observed that some 
experimental samples with a significant amount of water absorption underwent 
decay in exterior exposure.  
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