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Abstract: Strengthening the interfacial bonding between the hydrophobic plastic matrix and the hydrophilic wood flour
is important to secure good physical properties of the composite. Therefore, wood flour was hydrophobized with soybean
oil and the effects of the hydrophobization on the physical properties of the polypropylene (PP)/wood flour composites
were investigated. Hydrophobized wood flours with attached soybean oil contents of 1.02-11.63 g to 20 g of neat wood
flour were prepared by changing soybean oil/ethanol solution concentration, and their hydrophobicity was analyzed by
compatibility test, Fourier transform infrared spectroscopy (FTIR) and thermogravimetric analyzer (TGA). PP/wood flour
(80/20 by weight) composites were prepared by melt-mixing and compression molding, and their impact strengths, tensile
properties and water-resistance were measured. With increasing the soybean oil content attached to the wood flour the
impact strength, elongation at break and water-resistance of the composites increased, and tensile strength was the highest
when the attached soybean oil content was 3.00 g. Scanning electron microscope (SEM) images confirmed that the inter-
facial bonding between the PP matrix and the wood flour was strengthened by the hydrophobization of the wood flour
with soybean oil.
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Table 1. Soybean Oil-Treated Wood Flours with Various Attached
Soybean Oil Contents

Soybean oil attached (g)
to neat wood flour 20 g

Soybean oil dissolved (g)
in ethanol 50 g

0 0

3 1.02

6 3.00

10 6.12

15 11.63
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(triglyceride)
Figure 1. A simple trans-esterification reaction between wood flour
and soybean oil.
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Figure 2. Neat wood flours (0 g) are in the upper water layer, but
soybean oil-treated wood flours (1.02—11.63 g) are all in the bottom
dichloromethane layer.
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Figure 3. FTIR spectra of neat and soybean oil-treated wood flours
(H-woods) with various attached soybean oil contents.
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Figure 4. TGA curves of neat and soybean oil-treated wood flours.
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Figure 5. Impact strengths of the PP/wood flour composites with
various soybean oil-treated wood flours.

Zan, 4504 A55, 2026\

EA 5] $AXE= Figure 50 UERA v} o] &t
AR 318 B9o] 210 M2t Zolehe AE 0
S A9 dA3 Ao =7 VEbyth 43 BES -3

AR FAYEE 50.10 JmA o Hio] FVNE ‘m
ol 60.15 Im7HA] STt o= 71l 2] &
&8L A7)0 PP PEY 20te] AAdHE %7%12%71
ol AeE AlREY. 7152 dFe] 3.00 g o3l 87
e A= Feo] vn|e Ao Kol TS 2she
Fol NEE THEE F 2 aWh slee & 5 3ok
Figure 6& 7}7}e] B3l =0l tiet &M M9 e}
WL Qlet E2el Aehe 3715 gl S7Hel et v

;F‘;mlo&J}Erﬂé

45
404
35+ pe /‘,-"“\
E 30 il
= /.: _,o-—O-—\’-\f”“‘T’__{'h“':"
@ 254 I R4
2 Y&
; 201 _‘//;f _r,J:r“”” o-0-0—O—0—0—a_
g 15+ %/;_;j/ ,D’_.:j""
@ L o —&— H-wood (3.00g attached)
,‘"’ —w— H-wood (1.02g attached)
—e— Neat wood
—o— H-wood (6.12g attached)
—O— H-wood (11.63g attached)
—— —_—

T
15 20 25 30 35 40 45
Tensile strain (%)

Figure 6. Stress-strain curves of the PP/wood flour composites with
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Figure 7. Tensile strengths and moduli of the PP/wood flour com-
posites with various soybean oil-treated wood flours.
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Figure 9. Thickness swelling ratios of the PP/wood flour composites
with various soybean oil-treated wood flours by water absorption.
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