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2-1

25
ICMA G. 0. R.
50% Woodstock
PP PE PVC
PS ABS 5~70%
1998 3
1996 1 1993
1997
[ Schut, 1999]
(jute) (sisal fiber)
(cellulose) (bagasse) (oil palm empty
fruit bunch) (wood flour)
(pine) (spruce) (maple) (oak)

(birch) (bamboo)



2-1-1

(isotropic)
(anisotropic)
(aspect ratio)



(wood flour)

[ Ramsteiner,

1984] Chow(1982)
PMMA
ultimate tensile stress Fujiyama(1992)
10mm

flexural modulus

[Dalvag, 1985]

20~100mesh
(wood fiber) 10~20
(wood flour) 1~4
40~80mesh [ Schut,

1999]



[Rowland S. P., 1972] (
)

[Bikales, 1971] ( )

2-1-2

PPgMA HDPEgMA  SEBSgMA
(degree of
grafting)

[Oksman, 1996 and 1998;
Karnani, 1997]

( 2.1 ) [Woodhams, 1984; Maldas, 1990]



SEM
Gk Conpiblng My agenk

OH

Figure2.1 The interation between compatibilizer and cellulosic wood

flour.

PPgMA ( Maleic anhydride
grafted polypropylene) [Felix,
1991; 1993]

PP

[ Sathe, 1994]



PP

PP
coating
PP B -scission
scission end [B. de Roover,
1995]
Oksman(1996; 1998) / -
SEBSgMA
SEBS
SEBS

(EPDM)
[Zadorecki, 1989; Park, 1997]

[Rajeev, 1997]

[Park,
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1997]
[Rowell, 1994]

()
[Narayan, 1992] Xanthos(1983)
/ Myers(1991)
/
Pandey(1999)
Kazayawoko (1997) Oksman
(1998)
SEBSgMA
Moon (1998)

DRIFT(diffuse reflectance fourier transform infrared)
ESCA (electron spectroscopy for chemical analysis)

2-1-3
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[Gonzalez,

1993]
2-1-4

( ,ultimate strain) [Marcovich,
1998] 0.5%~0.7%

[Schut, 1999]
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2-2

(compounding)
(reactive extrusion)

[White, 1991]

(co-rotating) (counter-rotating)
(separated) (tangential) (intermeshing)
(fully intermeshing) (partially

intermeshing)

[Rauwendaal, 1986]
(drag force)
(positive displacement)
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2-2-1
[Brodkey, 1996]
convection
distributive
mixing

dispersive mixing
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2-2-1-1
Tadmor (1979)

interfacial area

simple shear flow 2.2
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Ag

C ay p; P2

o Oty

Zi T 2
(a) (b)

Figure 2.2 Surface element area at (a) t, and (b) t

to surface element
area A,

1
AO—E\r1 N P (2-2.1)
Pi1 P2 C pXp,
cos’a, +cos’a, +coSa, =1 ....covininiciniinns (2-2.2)
A, =ZIC2+C2+C" (2-2.3
c, C, C, C
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AlA,

A o \L/2
A_o = (1 2c0say c:osayg+cos2 ayg )1 .......
o
v 9=Qo{t)d 1
—=[C0SA|g
0
tensile elongation flow
Erwin
2.6
A %Eosax § aeosa, 92 arosa 02@}/2
— = T+ T+ U
A) % Ix @ é Iy [4/] g Iz QH



2-2-1-2

liquid-

bridge van der waals force electron attractive force

Tadmor (1979)

M viscosity
% shear rate

VIR shear stress
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INTERLOCKING
fibrous, plate-lke I~
particles S~

~
N
.
/‘ELECTROSTATIC
SOLID BRIDGING \
sintering, sold \
diflusion, chemical VAR DER WAALS
reaction
N /
\ Liouid /
\\ BRIOGES . //
V. /
8, N\
LY i\(‘o&

\'QQLWQG_‘“}.L-’
Figure 2.3 The cohesion of agglomerate particles.

Bagster Tomi(1974)

Horwatt
(1992)
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2-2-2

Booy(1978a)
(diameter) (centerline ratio)
(lead) (number of tips)
(self-wiping)
[Hudgin, 1991]
(tip)
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(pitch)
(pitch angle)

(left-handed)
pressure)

( 2.4

[ Tadmor, 1994]

(staggment angle)

(dispersive mixing)

(distributive mixing)
( 2.5)

21

(back-



( 2.6)

Mixing Shearing Coveying

Right Handed
Large Pitch

Right Handed
Small Pitch

Back
Pressure
Component

% Left Handed Seal

Figure 2.4 The effect of pitch for different screw
elements.
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Mixing Shearing Coveying

Wide Disks

— Medium Disks

B Small Disks

Figure 2.5 The effect of disk width for different
kneading elements.

Mixing Shearing Coveying

— — [|— 90° Neutral

- —30° Right Handed

Back
Pressure

[+ ]
- — 30 Left Handed Seal Component

Figure 2.6 The effect of staggering angle for different
kneading elements.
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2-2-3

(modular
intermeshing co-rotating twin screw extruder)

(screw elements) (kneading elements)
(gear mixing elements)
(self-wiping)

(1)

(2)

(3)

(4)

24



(5)

(feeding) (melting)
(mixing) (venting) (pumping)

25



26



2-2-4

L/D

L/D
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3-1

3-1-1
ASTM D638
(Plastic tensile test)
ASTM
31
€ = DL /L, oo (3-1.1)
a

a=[(L- Ly)/Lo]l 200 ..o (3-1.2)

0 (t=0)

L
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— s s S S S ———

Figure 3.1 Illustration of true strain equation.

3.2

3-1-2

Notched Izod impact test ASTM
D256 3.3
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STHESS

= TEMSILE STREMGTH AT BREAK
ELONGATION AT BAEAR

B0 = TEMSILE STRENGTH AT WIELD
ELOMNGATION AT YIELD

AT RAIN

Figure 3.2 Tensile Designation.

ETRIMING E0GE Rapiug
078 & Q2 MM

(D030 x QOO5IN.)

EFIECIHIH—.\H
——=DEFTH

ZZ0 2 .05 MM,
(OBEE® 0LO02 IN)

029 2002 MM AADIUS
Lo 0 005 1K)

FLANES C AND 0 WUST BE PARALLEL TO
WITHIN QO2Z3 MM {000 IN.)

Figure 3.3 Notched Izod impact test.
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j =MgL(cosb- cosa) .........cccoeeviiiiiinnnnn, (3-1.3)

M

g

L

a

B
3-2

(Commission Internationale de

I Eclairage, CIE) 1976 |* a* b*
(Lightness) (Hue) (Saturation)

30mm
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3-3

3-3-1

(vibrational levels)
(stretching) (bending)
(interferometer)
(time-domain
spectrum)

(frequency-domain spectrum)

(Fourier transform infrared FTIR)

[Pandey,1999]
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3-3-2

DRIFT(Diffuse reflectance fourier transform infrared)

( 3.4) FTIR

3-3-3Kubelka-M unk

Kubelka-Munk (transmission
spectrum) (absorbance spectrum)
Kubelka-Munk Kubelka-Munk

Kubelka-
Munk Kubelka-Munk

[1— Transmission]2

Kubelka- Munk = *— —
[2” Transmission]

%Transmission=10(2- &sorbancg (3-3.2)
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M3

Inirared T—A A0 Soutce
detector

M6 M

M5 M - Mirrors M2

Figure 3.4 Optical diagram of the diffuse reflection attachment for
transfer of IR radiation to the sample and for direction of IR radiation
to the detector.

3-4

3-4-1

— (stress-strain)
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E)

(viscoelastic)

(storage modulus,

(loss modulus, E’)
(damping factor) (loss tangent)

3.5
90
( 0~90°)

3.6
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a=3psnwt . . . ... ... ... ... .(34]

s =sgsin(wt+a). . . . . ... ... .. (342 .

(w=2f )

Q g oo g ™ o

s =s g(sinwtcosi +coswtsind)

53 : : 0

= epf—2 cosd snwt+>%sind COsSWt =

€ € 2
=E¢ysnwt+ E®gcoswt . . . . . . . . . . .(343)

E¢=s y/eq cosd E¢=sy/egsnd
tand

tand =EQEC. . . . . . . .. ... .. .(344) .
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elastic body

ﬁ%‘”_‘;viscuus body
& W "
L N

Figure 3.5 The different variation of stress and strain with time for
elastic, viscous and viscoel astic materials.

- P

a5

ag J1|

R WG I

ex _1 -4 |

2 s I |\ -

" |\ time
1 |
o4

Figure 3.6 The variation of stress and strain with time for a
viscoelastic material.
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3-4-2

@ (force motor)
(static force)
(dynamic force)

(2 (corerod)

3 (Linear Variable Displacement Transformer,
LVDT)
LVDT LVDT

4) (furnace)

(glassy transition temperature, T,)
tana
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tana

tana
a -transition
y -
tana
E
Tg
tana

tana
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4-1

Taisox 9003 0.954 g/cm?®
132 MFI 0.3 g/10min

J. Rettenmainer& Sohne GMBH Celluflex
15 6 py 25. 3
um( SEM ) 0.10~0.12g/cm?® 6+2 %
1. LLDPEgMA Du Pont Fusabond E
Series MB-226D( )
0.9% 122
2. HDPEgMA Du Pont Fusabond E
Series MB-100D( )
0.9% 136

3. HDPEgAA Uniroyal Chemical
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PB1009( ) 6%

4. SEBSgMA Shell Karton FG-1901X(
25% )
2%
5. PPgMA Uniroyal Chemical PB3002(
) 0.2%
Tedia certified 99% 138
0.866 g/cm?
4.1
TabWel Physi cal properties of
compatibilizers.
Compatibilizer|[HDPE90O3| LL DPEgMA | HDPEgMA|HDPEQAA| SEBSgMA|PPgMA
MF, 0.3 0.6 078 | 441 | 175 | 295
g/10min.
Degree of
grafting, wt — 0.9 0.9 6 2 0.2
%

(MFI

ASTM D1238, 2.16 kg, 190 )
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4-2

4-2-1
(melt flow rate) ASTM
D1238 65 48
( GT-7100-M1)
190 2.16kg
15 150~300
6 ( 10
)
4-2-2
4.1
(Sino) PSM 30
31.2mm L/D=44.9 10
(Centerline Distance )= 26.2 mm 0.25 mm
(  Engelhardt FA
50/500 VBR)
Dynisco ( TPT4636-2CK-
6/18)
Dynisco
( TPT463E-5M-6/18 TPT432A-1M-

6/18 TPT463E-1M-6/18)
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1.

RHD902)

Fisher )
48 )

100

65

70

44

RISEN

3 %

1 phr

(

(Karl



PSM 30
170 170 175 180 180 185 190 190

195 195 200
PSM 6-2(
4.2 ) ,2000]
755mm
2 ~10 phr

4.2 kg/h 1.8 kg/h

80 RPM
7.

5mm

8. 30mg
9. 2kg ( RISEN

RHD902) 65 (48
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L% R=l=1=1-
% ||
=

=
-::-l_lft_: (' -

o OS] |
et | B RligSty

" —— e Febini :H":'J'ﬂ

; D24 1
-l aze

g ( }——n% (el

Le[D3 faiazs - B Fi0.88 MPa

Figure 4.1 Schematics of co-rotation twin screw
extruder (PSM 30).
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= 20120
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Primary
feed
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Figure 4.2 Schematics of twin screw configuration and
barrel temperature profiles of PSM 30.
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(

4-2-3
65
48 3
thermal gravimetric analysis TGA Dupont
951
[ , 2000]
15mg 20 /min
600
4-2-4
65 48
BA 750CD
plus 75
1.
2. 165 170
175 180 100
172~180RPM

9001)

48



3. 256 mm 90g
66% 15

30

4-2

5

23
60% 48
(Tensile test)
ASTM D638 4.3
12.7+0.13mm 3.220.4mm
183x12.7x3.2mm (
Instron 4467 8.0040
) 3059Kg
5 mm/min( ) 50mm

0.5%

4-2-6
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ASTM D256 4.4
63x13.2x3.26mm
GF 7015 12.70+0.15 mm
V (ATLAS
ASN ASTM D256) Vv
10.1620.05 mm
63x10.16x3.26mm

23 60%
48
(ATLAS CPI ASTM
D256) 0.47Kg 0.41m

0.027J 2.830J
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The width ai tie center 2. Tmim

DN

T

D l!lis.lanae !remeen arips I:H T m.

¥

Length aver-all 153 mm

A

Figure 4.3 Dimension of tensile test

specimen.

g af
™. 1* i N
225 23 — ;-1
B e
Ry ARy
SRR
\\. d DR,
' \'\H}C‘.-
i J l ST D TAIL
T~ T . DIRECTION OF
| DIRECTION OF
- IMPAETED END ‘.ﬁ"_l:l w COMPRESSION
T MOLDING

THICKMESS OF

SPEC

IMEN SHALL

BE IN ACCORDANCE
WITH SECTION %

mm
A 106 = D05 0400 4 D002
B 32 1,260
31,50 1.240
C  6liD 2500
&), 3 237
0 0.25R » 005 0.010R + 0002
E 127 a0l15 050 = 0006

k
3.1 mm

Figure 4.4 Dimension of Izod type test specimen.
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4-2-7

2mm
12 VG
Microtech SC7610 sputter coater
TOPCON sm-300 15KV

( Sony
UP-880) 500 1500
Acer 610S SEM
4.5
4-2-8
65 48
(Acer 610S)
( )
Optimas 5.1 (

0~255 O 255 )
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TOPCON sm-300 SEM

Acer 610S

Figure 4.5 Flow chart for imagiing analysis.
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4-2-9

4-2-10

20ml

2.

65
( Mirage

30

0.29
110

Soxhlet extractor (

4.6

54

SD-120L)

48

24



72

Figure 4.6 Illustration of Soxhlet extractor.
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4-2-11

( Bio-RAD
FTS-40 Bio-RAD Win-IR v.4.14)
DTGS DRIFT
12,5 3mm KBr  background
Absorbance 4000 ~ 500 cm™*
Resolution  4cm? Speed 5KHz 100
3 Kubelka- Munk
4-2-12
(
Barbender PL 2000 Mixer
W50) ) 4.7
40g 170°C
80RPM 95-5 % 90-10

% 80-20% 50-50 %
10 min
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Figure 4.7 Plasti-corder with controlling computer.

4-2-13
1.
)
3mm
12x13x3 mm
2.
1Hz

Perkin Elmer 7e

170

Tension 110%
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5u m -140 ~100 2 /min

-140 -
140
-140 3
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5-1

5-1-1

51 52 53

5.1
PPgMA

SEBSgMA

HDPEgMA

70-30
2~10phr

5.4

HDPEgGAA
LLDPEgMA  HDPEgMA

LLDPEgMA

5.2
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HDPEgAA
HDPEgGAA

5.3

HDPEgMA
(

HDPEQMA  LLDPEgMA

SEBSgMA
PPgMA
PPgMA
5.3 LLDPEgMA
) (2 phr)
6phr
HDPEgAA PPgMA
SEBSgMA

Oksman (1997)
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1800

—o— LLDPEgMA
1| — - HDPEgMA
—— HDPEgAA
1600 | A SEBSgMA
= —& - PPgMA
© |
=3
»n 1400 1
= 4
> \
o 1
o
=
© 1200 -
‘0
C
)
l_
1000 -
800 . ' ' ' |

Wt. conc. of compatibilizer (phr)

Figure 5.1 Tensile modulus of HDPE/WF composites with various
types of compatibilizers.
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35

—6— LLDPEgMA
—v - HDPEgMA
—— HDPEgAA
--A- SEBSgMA

30

S 25 1|~ PPgMA %/%\\%
e e
o
o]
©
c
Q
<
(@]
c
o
L
5_
0 T T T T T
0 2 4 6 8 10

Wt. conc.of compatibilizer (phr)

Figure 5.2 Elongation at break of HDPE/WF composites with
various types of compatibilizers.
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—o— LLDPEgMA
38 - —v - HDPEgMA
—O— HDPEQAA
36 - A SEBSgMA
—& - PPgMA
34 - J

Tensile strength (MPa)

0 2 4 6 8 10

Wt. conc. of compatibilizer (phr)

Figure 5.3 Tensile strength of HDPE/WF composites with various
types of compatibilizers.
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100

—6— LLDPEgMA
1 — - HDPEgMA
—— HDPEgAA

_ —t+ - PPgMA
E | g
2
< 80
(o)
c
o
17
5 70 1
@ .
:
= ‘\\?'(\

60 - BN

TP
e
50 T T T é \{I
0 2 4 6 8 10

Wt. conc.of compatibilizer (phr)

Figure 5.4 Impact strength of HDPE/WF composites with various
types of compatibilizers.
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LLDPEgMA  HDPEgMA
HDPEGAA
PPgMA  HDPEgAA

HDPEgMA
SEBSgMA  PPgMA
HDPEgGAA
LLDPEGQMA  HDPEgMA

-10

(19912:1991b)  PPgMA  PP/WF

Oksman (1997)
SEBS

65

LLDPE/WF

5.4
PPgMA

LLDPEgMA

Myers



SEBS

SEBS
PPgMA
PPgMA
5.1
Tabbel Tensil e modulcussmpoa't inbaitlriizxe 1
Compatibilizer tensile modulus (M Pa) S.D.
HDPESOO3 516.9 .7
LLDPEgMA 110.7 7.3
HDPEgMA 533.3 1.7
HDPEgAA 463.5 1.8
SEBSgMA 41.1 4.6
PPgMA 1113 24
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5-1-2

10phr

5.5(a)

HDPE

5.5(b)~(f) SEM
10phr
LLDPEgMA HDPEgMA SEBSgMA HDPEgAA

PPGMA

SEM
HDPE/WF
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Figure 55(@ SEM micrographs of fracture surface of tensile
specimens for unmodified composite.

Figure 5.5(b) SEM micrographs of fracture surface of tensile
specimens for LLDPEgMA compatibilized composite.

68



Figure 5.5(c0 SEM micrographs of fracture surface of tensile
specimens for HDPEgMA compatibilized composite.

Figure 55(d) SEM micrograbhs of fracture sufface of tensile
specimens for HDPEgGAA compatibilized composite.
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Figure 5.5(¢ SEM micrographs of fracture surface of tensile
specimens for SEBSgMA compatibilized composite.

"l» Sy
G‘EDEIE-.E T ¢ :
,,lﬁ\ﬁ* na‘%?.ﬂé- 4398 ‘a 25-2888

Figure 55(f) SEM micrographs of fracture surface of tensile

specimens for PPgMA compatibilized composite.
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5.6()

HDPE
5.6(b)~(f) SEM
10phr
LLDPEQMA HDPEgMA  SEBSgMA

HDPEgGAA  PPgMA
HDPE/WF
SEM  PPgMA
PPgMA

PPgMA
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Figure 5.6(8) SEM micrographs of fracture surface of notched
impact specimens for unmodified composite.

“000523- 5-7 i‘: Gt '
1Es JEHB 132#
¢ 10N

Figure)b.698Mcr ographs of fracture
not ched i mpact slplLeDxH BrgebhAsp at o b i | 1 z ¢
composite.

72



# & -
@83-27-2881 ;.

Figure 5.6(c)0 SEM micrographs of fracture surface of notched
impact specimens for HDPEgQMA compatibilized composite.

Figure 5.6(d) SEM micrographs of fracture surface of notched
impact specimens for HDPEgAA compatibilized composite.
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Figure5.6( SEM micrographs of fracture surface of notched
impact specimens for SEBSgMA compatibilized composite.

391 s10-p3-2 E!':ﬂ_
P T e

Figure)b. 6&Mcr ographs of fracture
not ched I mpact s PEgiMAempatfi di | i z ¢
composite.
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5-1-3

5.7
181.3
5.8
PPgMA (
172~155 ) LLDPEgMA HDPEgMA  SEBSgMA
(
148~126 ) PPgMA
(0.2%)
SEBSgMA
(2%) 0.9%
HDPEGAA 6%

179~152
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Figure 5.7 The color photograph of HDPE/WF composites with
various types of compatibilizers at 10phr.
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250 1 —o— LLDPEgMA
—<— HDPEgMA
—O— HDPEgAA
A SEBSgMA
—> - PPgMA
S 200
Q
>
©
(@))
C
o
[¢]
= 150 {
100 T T T T T

0 2 4 6 8 10

Wt. conc. of compatibilizer (phr)

Figure 5.8 Mean gray level of HDPE/WF composites with various
types of compatibilizers.
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5-1-4

5.9 10phr

5.3 5.3

0.67~0.71
1.03~1.04

0.34
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1.4 {| C— HDPE9003
pelletized particle
injected specimen
1.2 -
1.0 - N N\ N N \ \
> _
S
o
o 0.8 1
Q
8
a 06 A
(%))
0.4 A
0.2 1
0.0

without LLDPEgMA HDPEgMA HDPEgAA SEBSgMA PPgMA
compatibilizer 10 phr 10 phr 10 phr 10 phr 10 phr

Figure 5.9 The specific gravity change of HDPE/WF composites
with various types of compatibilizers.
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Table 5.2 The specific gravity of unmodified and compatibilized

composites.
Material Specific gravity Pelletized particle | Injected specimen
Unmodified HDPE/WF composite 0.708 1.033
with 2phr LLDPEgMA 0.703 1.031
with 4phr LLDPEgMA 0.703 1.038
with 6phr LLDPEgMA 0.672 1.035
with 8phr LLDPEgMA 0.686 1.034
with 10phr LLDPEgMA 0.698 1.041
with 2phr HDPEgMA 0.700 1.030
with 4phr HDPEgMA 0.679 1.030
with 6phr HDPEgMA 0.674 1.025
with 8phr HDPEgMA 0.674 1.027
with 10phr HDPEgMA 0.682 1.025
with 2phr HDPEgAA 0.688 1.030
with 4phr HDPEgAA 0.688 1.034
with 6phr HDPEgAA 0.698 1.037
with 8phr HDPEgAA 0.703 1.038
with 10phr HDPEgAA 0.711 1.042
with 2phr SEBSgMA 0.722 1.030
with 4phr SEBSgMA 0.693 1.035
with 6phr SEBSgMA 0.703 1.035
with 8phr SEBSgMA 0.714 1.040
with 10phr SEBSgMA 0.712 1.043
with 2phr PPgMA 0.700 1.030
with 4phr PPgMA 0.689 1.034
with 6phr PPgMA 0.692 1.039
with 8phr PPgMA 0.691 1.039
with 10phr PPgMA 0.694 1.040
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5-2

5-2-1
5.10
SEBSgMA PPgMA -55 10 tana
-115 tanad
LLDPEQMA  HDPEgMA
HDPEgAA 511
SEBSgMA PPgMA
10%  50%
512~ 5.15
5.12 HDPE 10%
tana -115
5.13 HDPE
10%
10phr
PPgMA

LLDPEgMA

81



PPgMA LLDPEgMA

5.14 50%
.55
SEBS PP 10  tand
5.15 HDPE 50%
SEBSgMA
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0.5

HDPE
LLDPEgMA
HDPEgMA
HDPEgAA
SEBSgMA
PPgMA

AAAAA

044
0.3 1
©
[
S
0.2 1
0.1 1
0.0 -5
-150

Temperature (°C)

50

Figure 5.10 DMTA curves of the matrix and compatibilizers.

loss tangent is presented as a function of temperature.
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le+8 1

le+7 1

E' (Pa)

le+6 A

HDPE
—e— LLDPEgMA
1e+5 1| — HDPEgMA
—o— HDPEQGAA
—— SEBSgMA
—o— PPgMA

let+4 L L L

-150 -100 -50 0 50 100

Temperature (°C)

Figure 5.11 DMTA curves of the matrix and compatibilizers. The
storage modulus (E ) is presented as a function of temperature.
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0.20

—— HDPE

—>— LLDPEgMA 10%

—— HDPEgMA 10% f

—o— HDPEgAA 10% q

0.15 1| ... SEBSgMA 10%
—o-- PPgMA 10%

ge.
E 0.10 H
0.05
0.00 - ; .
-150 -100 -50 0 50

Temperature (°C)

Figure 5.12 DMTA curves of the HDPE and blends with various
types of compatibilizers at 10%wt. The loss tangent is presented as

afunction of temperature.
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le+9 -

N
&
= le+8 1
" |
—o— LLDPEgMA 10%
|| — HDPEgMA 10%
s SEBSgMA 10%
le+7

-150 -100 -50 0 50 100

Temperature (°C)

Figure 5.13 DMTA curves of the HDPE and blends with various
types of compatibilizers at 10%wt. The storage modulus (E) is

presented as a function of temperature.
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0.30
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Figure 5.14 DMTA curves of the HDPE and blends with various
types of compatibilizers at 50%wt. The loss tangent is presented as

afunction of temperature.
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Table 5.3 FTIR absorption bands and assignments of bands of

wood flour.
Wavenumber (cm?) Assignments

3500~3300 OH stretching

3100~2600 CH stretching of CH, and CH,

1750~1700 C=0 stretching
1645 Adsorbed OH, conjugated C=0
1430 CH deformation(asymmetric)
1372 CH deformation(symmetric)

897 Glucose ring stretch
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Figure 5.16 FTIR spectra of matrix and compatibilizers.
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Figure5.17 C=0 stretching absorption peak of compatibilizers.
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Figure 5.18 FTIR spectra of untreated wood flour and treated flour
with various types of compatibilizersat 10phr.

93



2920

LLDPEgMA J\w
_LLDPEgM /

v}\( Mfr

_ HDPEgAA

T ——

Fubelka-Munk

I500 2000 2500 2000 1500 1000
Wavenumber {crm-1)

Figure 519 The normalized DRIFT difference spectra of treated
wood flour with various types of compatibilizers at 10phr.
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Figure 5.20 C-H stretching absorption peak from normalized

DRIFT difference spectra of treated wood flour with various types of
compatibilizers at 10phr.
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Figure 5.21 C=0O stretching absorption peak from normalized
DRIFT difference spectra of treated wood flour with various types of
compatibilizers at 10phr.
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Figure5.22 FTIR spectra of untreated wood flour and treated wood
flour with LLDPEgMA at different weight concentration.
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Figure 5.23 The normalized DRIFT difference spectra of treated
wood flour with LLDPEgMA at different weight concentration.
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Figure 5.24 C-H stretching absorption peak from normalized
DRIFT difference spectra of treated wood flour with LLDPEgMA at
different weight concentration.
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Figure 5.25 C=0O stretching absorption peak from normalized
DRIFT difference spectra of treated wood flour with LLDPEgMA at
different weight concentration.
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Figure5.26 FTIR spectra of untreated wood flour and treated wood
flour with PPgMA at different weight concentration.
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Figure 5.27 The normalized DRIFT difference spectra of treated
wood flour with PPgMA at different weight concentration.
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Figure 5.28 C-H stretching absorption peak from normalized
DRIFT difference spectra of treated wood flour with PPgMA at
different weight concentration.
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Figure 529 C=0O stretching absorption peak from normalized

DRIFT difference spectra of treated wood flour with PPgMA at
different weight concentration.
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