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Effect of Compatibilizers on Mechanical Properties of
Wood-Plastic Composites Using Styrene
Polymers as Matrix Polymers*!

Gyu-Seong Han*?

ABSTRACT

Composites of styrene polymers with woody fibers were prepared, and the effect of compa-
tibilizers on their mechanical properties was evaluated. To improve the compatibility of wood
fibers and the matrix polymers, styrene-maleic anhydride copolymer(SMA) and maleic anhy-
dride-modified polymers were used as compatibilizers. As results, maleic anhydride-modified poly-
styrene and SMA were proved to improve the tensile strength of the molded composites, and also
were evaluated as good compatibilizers for the wood fiber-polystyrene composite, Cellulosic fiber
(dissolving pulp) provided better reinforcement than lignocellulosic fiber(thermomechanical
pulp). On the contrary in the case of the composite of wood fiber and acrylonitrile-butadi-
ene~st§frene copolymer (ABS), SMA and maleic anhydride-modified acrylonitrile-butadiene
-styrene copolymer(MABS) did not act as compatibilizers. However, MABS was evaluated as a
good polymer matrix to make wood fiberreinforced composite. The tensile properties of the
composites of wood fiber and MABS were superior than those of wood fiber-ABS composites,

Keywords : Wood fiber-reinforced composite, compatibilizer, polystyrene, ABS

1. #% E 2 2FEe 17% B2l B3 3ot v $7]

Ao g= Azt AL ] 10% A=7 B

A7) AAH ez NP Favt AR REY 2 BE-Fo]FUY AR 2zt A

o, a7lol] thgatr] et B o] o] HEX I otk QA Foll WAHE A 5o

o= it} ejviele] AFEHFL of 29 mo ulol A9}t 35EA G TAANE XIS

oln, o gxw A& s RO R =H I 1A ot & oke] EA7b AMEE R @kn e T e
g, egluele] @7k Ex)A4EEe ok 900T mio. 24 o]},

1 BE1993% 48 68 Received April 6, 1993.
AR fual e QR A 72 A7e (A0, Al & 923-1500-003-2) ol 218l S HH A5
*0 ZBujem 3 rbod & Chungbuk National University, Cheongju 360-763, Korea



FA3] olef vlol g Aol RIIIAE B o
B8t sk FA Lol Yehdy) Altslgt. &,
M= st el o8 Fuide ot 7|
& A Hodste glolth o] FoM Mz
PR T Aol BAe) Eapie o), 7t
wetb stekae] o] oF EAlo] HEAL R}
A, BAE whEA el 718kl 88 T o
HgoeM, ZAg A Be2gy o] & F

UEE sh= glojth, ey, o9k ga) &9
TEA AEe vtz okn agE M alsl
(B8 e 2z gy g), 744 n8q B
BAS] R 27|2AEY @8ty 2ita)
FoaH, AfHFA Y 71EE F e At
Uk o] Ay, ZEsgoay 2as} 5219 4
% EBEAS B HEUM Q2R AdE bdstn
A sk Aotk o] AMEw Yol Fulr yyg
U7 Wio] ¥ BA -Seae B
HEA) et Bd
BEAE Aol 3x, d¥¥Lewrst &1, &
Aol 3, BFrgol 43
2 Qlo], AERE RE AA 2 7}
e, HHAE 9 S99 &894
JEAEA o] &sluxl sty thzbel A
7} o]lRoixXm gk 2|, o] A B A
Zole= EY A 2o (matrix polymer) 84
2 Ze 28 W (polyolefin) 72| HE{ Zapreo]
o] 85 ojx kAT, EAFHA o] Bgslo] 3l
ol X o272 FAH-E A7 Uk R &
FAHoRE vFA 9 SRR} S ] =3
ZAA ool AREA I B0 AdZ Q% 7}
T A3E E F Uth ol & 5] s E, 54
9} ggAdol e FAHTERE deslajol 3]
g 1 2FE e el 8 X gk 19
A o derE e g Bxel gAnEaete] AL (F
FHozE AVHA)E Fi= 4834 (compati-
bilizer) ¥ A (coupling agent)z} Eeli
AEY =FE ¥ F47 2 dE o] 28
Z2Id7 gaete] Bitajd gy ies ¥
48 ZEZ2 U g HrrgoRy S48 B4
MESE 48 5 Uvks B Qb o] Ao
AEFGE=gado] Eje Bz gl Ao
Melz oz Exfste Baje) 4719 WA Een
9] ARFEV] Alo]olA] o iH 2 A G| dojgd
ol stetAg o 2 Q1T AlHH o] o] E-Ald
HFte Aoz A Uk olst #
S 2Aet €AY aExkete] B
HBe dBA, EA BEsE ) HZete

+r

A

|

.9403:;\
ot~

dm

o
f

e

N

M oojn 4 £ e
1o oo rfr
o

~N

A R A FAG] FAAgoRM BE
Aol 84E FUAL F ok BB 5 5
t}.s

g, gl A eIzt e 2E A

1

3E
o} HR)oke) Bgtol HaiMe H2 4 He B
9]

=2

FE 55 Sxo] Helg F, o] 2p|AA Zg
oo} Hahslels E S ol 88t ok x# Y o
FoAAM BEEA S B4 7HE & 292 e
R ARG 7Rz Zelo]hr|ol|o|EA 33
ol og Heldul, BAe) #4719 o) halel)
olEZ|7} whgale] AAsE s THAT(H
GA) A, o] iAlopolE getE el wida]e}
Zel el wiAne o] pdxte] A zkgd
g Ageln ¥ s

gdl g7)eb 22 E5hEd o8 Axue o
e sk Helabge] gadlxizt ghof
E8H Al 2A 2L FFo] BgeiAE wEo) gl
mEba], EAFAAE ZE 4B 9 olagay
Eg--REred~2Ed FETFAE fELHA
Zv R sl Y75 e BA - Ee Ay B
o HMFA AL 4E3AE Foigto gy, Az
2R AEElE A 2o 24 N4
st B}, B3] EY A~ Zein g Yoaud
Ate g B AL E Jieele], 1 aHE A
ghe} A-8-8hA) o} vl atg

E

of

2. Mz & Y

2.1 A=z

2.1, SE BT

EdPd Mz BRAEAAZ G7)AEI(TMP ;
thermomechanical pulp)2} £siE3E(DP ;dis-
solving pulp) & A}, TMPE FEas
2 gt otel V- (Pinus radiata) 2 A 23 2L
Oji Paper Co. 258 Bt o~ g7 20
gkere] 96%%1 DP+ Daicel Chem. Ind. , Ltd.
BHE EEFEUt olE HEE 60T £370%
718 AT 3 Ao AR Badte] A}
Batdroh

2.1. 2 SMEX

3o ffE v} e fARRARE Z
ZEJ(PS ; polystyrene) ¥ olzmdsg JEY -
Hepojdl —~ 2Elal 35842 (ABS ; acrylonitri-
le — butadiene —styrene copolymer) & AFM-3l4
=4, PS+ Asahi Chem. 2 Styron 6660)% 1,
ABS¥+ Daicel Chem. Ind., Ltd. & HozA o}



g EYo| 265, Bl 744, FER]C]
o5%-o] Hl&& TAE Bolth

2. 1. 3 A3

AazAles 2 -FegE st FEEFA
(SMA : styrene —maleic anhydride copolymer)
o} Ao fEY A o2 AMEE PS, ABS
22E Riegdgaros WA HAAZYE AHS
sttt

SMAE Fmdake] gkl 13%<0 Arco
Chem. Co. 9] Dylark 3328 A1-8-3tth

2.2 OjEIA Z2|He| Hy

10059 wWEZA Zo(PS T ABS)E
190¢, 50rpme® FA¥ EHW7|(Toyo Seiki
Labo—Plastomill LPM 18—125)¢] %<ttt 2

7o 274 o] BgEeud sehadA

o

ol mamaba Ak 1—10%¢ oz AHAIAIRL vl
] &2 }o) = (DCP : dicumyl peroxide) 0.5%% 1
7k

o

.
He T ANEBS FEIAR AT
2.3 2EHel ME ¥ M
2gge) BAFHA, NEG2 Fojol, 48 E
Lo

A @ Asp A (BHT Swanox, Irganox 1010,
Antiox S¥ ; ztz+g M ko] it 0.15-% F7H)
2 190C, Sorpmoz FFE E@7lo} 5 E 1k
A7 293ich Bglol #ud £ 2olA 10%
7+ 88 x&3hch

Zdo] 2% AlEE 200Ce E¢71(hot pr-
ess) & o] 23l F4 4mmel AJER H¥ gk
Nag gygvld wol 5~683 Add F
95kgf /cmeo) 9FE & 7hsba] 3027 FA1E
2 =] #ujo] Wekvi(cold press)oll Wol HUT
S R P S R R I Eain e

Aty

S

70l F2E BEF) 95

%

)

o}4 B3 (IR spectroscopy) g BHth &
97]2% Shimadzu FTIR-40008 AH3192
2758 ut A B (%A 100um) = 54T
2 A=strt.

o B o

|

31 Y Balojel sferx 54

D ahe 2obs HAZ 2E-A(MPS |
maleic anhydride —modified polystyrene)#t ¥
4 olmdaUED -Fed —2E . FEEA
(MABS ; maleic anhydride —modified acryloni-
trile—butadiene —styrene copolymer) 2] 3}8+%
B4 AA RAEME Fio BT dAE
18] 17 2d2o] JepdT

MPSe] oM &4 ~AERS AFE 24
A1yl FF), 1780cm-iol] 3y AHEFE
C=07+ A& WEol o3 Fryst B4 27}

Mps\/\
PS
A
i

Wave length (cm™!}

Transmittance

Fig. 1. Infrared spectra of PS and MPS.
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Fig. 2. Infrared spectra of ABS and MABRBS.
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Table 1. The tensile properties of the wood —
polystyrene composites using styre-
ne —maleic anhydride copolymer as a
compatibilizer,

TMP SMA PS  Tensile Elastic Break
(%) (%) (%) strength modulus  elongation
(kgf /cm?) (x 100 kgf /ey (%)

384.6(37.1) 2.05 2.3

489.3(27.7) 2.20 3.1

518.3(18.7) 2.25 3.1

550.2(30.9} 2.18 3.3

565.0(28.8) 2.14 3.7
2.23
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deviation.
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575.2(27.8) . 3.6
582.0(17.2) 2. 3.5

336.9(25.9) 1.58 2.6
21.7(15.7) 1.66 2.5
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Table 2. The tensile properties of the wood
-polystyrene composites using maleic
anhydride modified polystyrene as a
compatibilizer

TMP DP MPS PS  Tensile Elastlc Brcak
(%) (%) (%) (%) strength  modulus elongation
(kgf /cm®) ( 10t kgf /omé) (%)

50 - — 50 384.6(37.1) 2.05 2.3
50 — 2.5 47.5 474.3(33.5) 2.12 2.8
50 - 5 45 479.1(19.2) 217 2.7
50 — 10 40 541.2(22.2) 2.1 3.4
50 — 15 35 527.4(27.5) 2.20 3.2
~ 50 — 50 459.7(24.0) 2.11 2.8
- 50 2.5 47.5 492.8(15.2) 2.21 2.9
~ 50 5 45 523.4(24.1) 212 3.3
- 50 10 40 576.6(23.2) 2.21 3.8
— 50 15 35 580.5(40.7) 234 3.7
- = 10 - 22‘7 1('3’7 l) 1.58 L7
- - - 1()() 1.66 2‘5
\ote The number in pdrenthesm means standaxa

deviation.
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Table 3. The tensile properties of the wood — ABS composites

TMP SMA MABS1I MABS5 MARSI0 ABS Tensile strength

Elastic modulus  Break elongation

(%) (%) (%) {%) (%) (%5} (kgf /cm?) (x100 kgf /cm?) (%)
30 - - - - 50 402.3(21.2) 1.80 44
50 50 - - - - 582.0(17.2) 2.24 3.5
50 - 50 - - - 458.3(21.1) 1.85 5.1
50 - - 50 - — 523.8(17.8) 1.90 6.2
50 - - - 50 - 474.7(12.8) 1.96 5.8
50 10 - - - 40 427.2(21.9) 1.94 3.9
50 15 - - - 35 431,4(25.3) 1.85 4.4
50 - 5 - - 45 404.83(14.5) 1.82 4.1
50 - 10 - - 40 412.5(13.1) 1.84 4.2
50 - 15 - - 35 368.1(10.5) 1.79 4.8
50 - - 5 - 45 410.83(15.8) 1.88 4.3
50 - - 10 - 40 390.3(14.9) 1.83 4.3
50 - - 15 - 35 417.8(10.6) 1.79 5.1
50 - - ~ 15 35 4()4.1(1441{ 1.81 5.2
- - 100 - - - 335.8( 5.2) 1.02 13.0
- - - 100 - 349.9010.7) 1.07 13.8
- - - - 100 - 340.1(13.6) 1.13 13.3
- - - - - 100 25.5( 5.5) 1.01 15.0

Note : The number in parenthesis means standard deviation.
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