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Water Absorption of Wood Flour-Polypropylene Composites:
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coupling agent on the water absorption property of the wood flour filled polypropylene (PP)
composites were investigated in this study. After 500, 1,000, 1,500, 2,000, 2,500 and 3,000 hr water
immersion, Quercus (Quercus accutisima Carr.) and Maackia (Maackia amuresis Rupr. et
Maxim) showed significantly lower water absorption properties compared to Larix (Larix
kaempferi Lamb.). As wood flour loading increases from 10 to 50 wt%, most wood species
showed increased water absorption after a given immersion period. Particle size of wood flour
proved to have very significant effects on water absorption of the composites. The effect of
coupling agent was positive in terms of lowering water absorption of the composites. As the
treatment level of coupling agent increases, the water absorption of the composites decreases.
The lowest water absorption was obtained at the lower wood flour loading (Maackia), smaller
particle size and by the addition of coupling agent. Thickness swelling of the composites shows
close dependency on water absorption.
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AR, 7kt AR E HEEA= T oF 24%E 2 WAl Z7] (mesh size) QN E], BE 40~120 WA
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3= T3] 20~30%9] ES Sk, EAle ARE3HCE, 40 WA R T 2 B8-S UF A7 AA
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At e ASA R Aed o A 7] FAE of 27 gk AH R x| 277t S5 X

oF7IAI = 2tk A WA FAAL EEAY] FHE o] 2HA Frh(Schlechter, 2005).

g B kg dolnt, Bt EA| 7L o] Z3E R Al 7P e AHE Fo st B4
= W FF =2FHAAFT i AY aksol A& Halo] vl A vro SREFES B} o] S
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o S e @Al FupaE dnel g =0 & e vk 538 534 T 40 wt%
23 @l (polypropylene) Zt 1A= ZE2] o &l (high o]Ate] BRS 8F= AL a1 AdE
density polyethylene)-& U8H2 0 & 24413} Eof 3] EgAe] 9= FF 50~65 wt%e] HE-S dHe
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FAZ 0] &3 WPC BEo] R ghako] 10~50
wt% = 7 W, 20~30Y St =l
FREFEL 1~12%9 5 B
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7Feke S Wtk (Kajaks®t Reihmane, 1999).
Polypropylene (PP)¢} i (aspen-fiber) 22 %=
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Table 1. Chemical components of different wood

species
Larix Quercus Maackia
Specific gravity 056 080 057
Ash (%) 01 19 04
Holocellulose (%) 655 678 696
alpha cellulose 362 436 413
Hemicellulose 293 24.2 283
Lignin (%) 316 244 247
Extractives (%) 85 39 44

&8 (water absorption, WA)3} +
(thickness swelling, TS)& S
sl doixl

WA (%) = (W - Wo /Wo x 100 (1)
R EE R ECER N
W, = A 2 Al FA(g)olth.
TS (%) = (Te - To)/to x 100 (2)
P Te = A 5 AR T (mm),

T, = A A A1) 57 (mm)oltt.

3.1. 229 sstzd =2

Table 1€ the BA|5Eon A BRe| satx
MR ENANE GehaT S%) g 1
F& ekl 247 0,563} 0,571, ApF4el 4
UL 0.800]th %) gake LTI

1.9%2 714 ko, Ie%el 0.1%2 7P ok
oh ERAER 020 e ThEUTIL 69.6%5%
AL RGRI) 67.8%, Si%e] 66.5%

FolST), dal-AE R o se) Fe gl

PA=7] 2 FgAlel 3

& HEo] 29.3%% NV =okar, GEUFIE
28.3%, AFEl UL 24.2% % 7F viskd glad

F2 UdgFo] 31.6%= 7MY =%eH, Ay
7Y 24.4%% 7V Ghokth, FEE ] T Y9Fol
8.5%% 7V %, thguiet Aaeiui e 47
4.4%} 3.9% A7 et al., 2009).
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Fig. 1 a)N(c)—t— 80~100 ™Al v, o
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&< vehdt A5euie
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P -’F—E—%—’F%% AT 50 wt%e 5&E 5
oA, e v PP/WF ?ﬂl?ﬂt 500, 1,000,
1,500, 2,000, 2,500 2 3,00007F & FEFTES
2.0,3.1, 41,52, 6.7 % 7.4%9c}t. thau- PP/WR
Al 22 AN F 2.0, 3.2, 4.3, 5.4, 6.3
2 8.3%] FEFTES B 2y 22 5§
steko] H7lE Jdd4 PP/WF E3HAl= 50
1,500, 2,000, 2, 500 23,0000 %F + —F‘:%—’F%O
2.5,4.3,6.1,7.8, 9.1 % 10.0%9%. 474¢] &=
To= WE PP/WF 5849 FE58
B Toll dy-AER e 20 011‘31%‘%
goll A 9 f'é*g bl

=

10 wi%= e 50 W% Z7}
Toow 500, 1,000, 1,500, 2,000,
2,500 % 3,000A17F A & FEFTES A 7

A BATh 10 wt%SF 20 wt% S shakoll

A BE $F9 PP/WF 5349 FEE5&2 27
o] AAAZE Foll 0.3~1.0%2] W= 2HA ek
Ak, 3037 40 wt% Ei S A BitAle] 8
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AZR Q27 A (-OH)E 7ML QoA 184S
UER 7] w ol B o] SUMESE B
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Fig. 1. Water absorption of PP/WF (80~100 mesh) Fig. 2. Water absorption of PP/WF (40~60 mesh)
composites. composites.

T F e AEE 029 FA 7} BolA Y] ‘IHPr T, 9G9E, thEueE 5210, 20, 30, 40 %
o2 Azt w3 hEY] S EHAA F 50 wt%) Z‘X]/\]Z}ﬂ W 3}H(500, 1,000, 1,500, 2,000,
S FETA e AW ot nfo]lar A7]9] ¥ 2,500, 3,000A1%1) w2 P/WF HEdAe FEEFTE
Zrol WolAd o] B 58 F5% & V] Wioew < vehdth Fig. 1(a)~ (¢)oll Al 22 4#+(80~100
ALRE UH(Taividi®} Azad, 2009). HAD S & FFEH ‘ﬂ]_’%L , B2 A7 &

5 HEolRl BekAle] EFTEe] w A E 0
3.3. =& 3A7|9 ¥ 50 wt%©] At kel A, drEluE PP/WE 53

A= 500, 1,000, 1,500, 2,000, 2,500 2 3,000A] ¢

Fig. 2(a)~(c)& & FEYAH40~60 A1)l & F FEEFTES 28, 4.3, 6.0, 7.4, 8.6 H 9.5%%A
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Fig. 4. Correlation between water absorption and thickness swelling of PPAMF (40~60 mesh) composites.

Table 2. Correlation between water absorption and thickness swelling of PP/WF composites

Particle size (mesh) Soaking time (h) R? a b
40~00 1500 099 0576 0439
80~100 3000 0986 0405 0481
Quercus 40~60 1500 0992 0334 0214
80~100 3000 0985 0325 0447
40~00 1500 0992 0334 0214
Larix 80~100 3000 0994 0481 0139
40~00 1500 0985 0325 0447
80~100 3000 0955 0352 0522
40~00 1500 0980 0524 0474
Mazckia 80~100 3000 0991 0413 0699
40~60 1500 0968 0437 0591
80~100 3000 0991 0357 0796
ATHTable 2). o2 HEiAlY] FRETES PhdE IS B
o Zp 7] = B39 FASGE FRET
4. 84 = &ol &5 UMY 534 ARG FEF
T FAE A3 Al oA 23] drdo]
29 S 10 wtB=FE 50 wt%7hA 571 2 F v
A4s, B oA 500, 1,000, 1,500, 2,000,
2,500 B 3,000~]7F 5 HAAZE & FEFEC] 2 1 F T
F7hshe 39S ngch 2ot BEAY FRES
&2 5A9] gl ite & TS HolA Tt 1. ASTM DI1102-84. 2007. Standard Test Method for
FH BB 7|7} 242 utSo]d Hilge 41 Ash in Wood. Annual book of ASTM standards.
Brgo g7 e BEow utSolx B R Ph(i11211<\1/[e;lph'iai PA: American Society for Testing
_ an terials.
FF Sk Ae) $Een whaeld PP/WE S 2. ASTM DI110456. 1978 Method of Test for
Aol B MAPPE H7HAS W, A7F8hA &2 = Holocellulose in Wood. Annual book of ASTM
Aol vla)A vk FEEFTFES Btk AE3HA standards. Philadelphia, PA: American Society for
o] S 1 wt%ol A 5 wtrZ SN ZL4E thAl Testing and Materials.
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