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ZE: o]F4E7](twin screw extruder)E ©]-&3te] E|:Z2H 3 (polypropylene, PP)e] FFoll wial ZaA4F 75
E-(maleic anhydride, MAH) 3} 2<E]&ll(SMYMAH EH]E #W3}1 718 MAH7} 22 ZE¥ PP(MAH-g-PP)Z A
Z319 ). PPe] EHZEE ©]4EH (isotactic, iPP), &= (block, bPP), ! (random, rPP)°ll &l &84 (melt index,
M7} 10 28] 25 ¢/10 min©] AREEAL, /IAAZE dicumyl peroxide(DCP)7}F ARE-EIUTE MAHS| ZgjZE
AL FTIRE o]83ted 1700 cm™ 2 A YEhe= 712129 7](C=0) A1531% do]ae] 4] o5& T3l <l
sttt TS PPIMAH-g-PP/pulp E-3H©) GAEAS AAFAIE 8- 345-4171(DSC)et 5 E271(TGAYS 163}
o FEIGTE E3Ae] GHEAE & Aolg UERNA LUtk E3AS] ST AN F e
SEME 34t A3, MAH-g-rPPE 8= A8e A5 AFEA /MAaxrt 7P 95318t MAH &
1.0 wt%, SM/MAH 4] 1.0, MI=25 /10 m3] 7397} HH o2 Hri=dct. B3 sty 542 58Fi=
715 olgste] SASAIL, B4 Axe daabs 18| gpake] A dxo] o] met S-Sk

Abstract: Maleic anhydride (MAH) grafted polypropylenes (PP) (MAH-g-PP) were prepared by changing MAH content
and styrene monomer (SM)/MAH mole ratio with different type PP, using a twin screw extruder. The types of PP were
isotatic PP (iPP), block PP (bPP), and random PP (rPP) and dicumyl peroxide (DCP) was used as an initiator. The graft
degree of MAH was confirmed by the existence of carbonyl group (C=0) stretching peak at 3100 cm™ of FTIR spectrum.
Thermal properties of MAH-g-PP and PP/MAH-g-PP/pulp composites were investigated by DSC and TGA. There was
no district change in thermal properties of PP"MAH-g-PP/pulp composites. Based on tensile properties and SEM pictures
for fractured surface of PP/MAH-g-PP/pulp composites, MAH-g-rPP was the best as the compatibilizer and optimum for-
mulation was MAH content of 1.0 wt%, SM/MAH mole ratio of 1.0, and melt index (MI) of 25 g/10 min. The rheological
properties of the composites were investigated by a dynamic rheometer. The complex viscosity, shear thinning effect, and
water uptake incresed with pulp content.

Keywords: polypropylene, pulp, composite, MAH-g-PP, tensile properties.
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Figure 1. FTIR spectra of PP/pulp composites.
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Figure 2. TGA thermograms of PP/pulp composites.

Table 1. Thermal, n, and Tensile Strength of PP/Pulp and PP/MAH-g-PP/Pulp Composites

Sample OTC OT n T,y (°C) Tensile strength  Izod impact strength "
(°C) (°C) at 5 wt% loss (MPa) (kg - cm/cm)

PP 132.6 166.8 388.9 21.94 17.7 0.79
Pulp10 132.0 166.1 412.2 19.14 - 0.72
Pulp20 130.2 165.9 410.5 16.25 49 0.62
Pulp30 130.9 165.7 455.1 15.02 - 0.50
Pulp40 129.5 166.4 447.0 11.57 - 0.46
iPP-g-MAHO0.5-SM0-MI25 132.2 166.3 444.8 16.25 4.5 0.69
iPP-g-MAH1-SMO0-MI25 131.1 165.8 442.8 20.13 3.1 0.72
iPP-g-MAH3-SM0-MI25 129.5 165.2 448.7 21.54 3.2 0.73
iPP-g-MAHS5-SMO0-MI25 128.5 165.6 449.7 21.42 25 0.52
iPP-g-MAH1-SM1-MI25 129.2 165.1 391.0 21.78 3.7 0.53
iPP-g-MAH1-SM2-MI25 129.6 165.3 4453 26.01 4.4 0.53
bPP-g-MAHI1-SM1-MI25 128.4 165.2 403.9 18.17 9.7 0.63
rPP-g¢-MAH1-SM1-MI25 127.7 164.7 447.9 23.67 4.4 0.68
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Figure 3. Water uptake of PP/pulp composites.

o] gefo] 40 wt%d w] PP] 7hg-2581 200 °C Z3ollA
Swive o9 FA S HoFE, o) PPAX B3
o] A8 7 Al FAZE AT AR G SEa, B3|
3z T 30 wite ol A8 e 2102 dekE

AZZ @ 20) 7o) A5 Xfehe B 54 i
AR F7] Fo TS T T o) 7R Al #A7HE
A7) W BFA ) gk F7] FollA e s Wt
AH-E 7183t Figure 39 YeRAATE PP -5 Al7t
I e WM A9 gle Wk prE B9 €] A
% 30000014 50000 ppm H= STk g & 5 A=,
ol PPAX ESH| 7k Al 1z T4 i Heds o
ag= Aolgt & 4 Sl

MAH-g-PP2} PP/MAH-g-PP/E= Z8IH M= ¥ £M
BN, PP HIFA IEA|L AERZQAE FQ ARog
= gxEs 4 IEAE ppAE B3 A
AL =7] wZe] £3MdS NAE] s B
YN, o] T HH71E 7IKE MAHE PP 18>~
EAIA AEshs o] AAl HEHa ek & A=
iPP, bPP, rPPoll t]3l| Al MI$} MAH &3S ®74 Al A PP/
MAH-g-PP/E 3 E3A9] 17 5447140l #2<1 MAH-g-
PP2] #HZ formulations A7 322} 31T} -4 iPPE 7]
Fo 2 MI7} 10 223 25 ¢/10 min 7 Z5¢] PPol| tial
MAH g2 MAH-g-PPE A|Zslal MAHel X3 C=0
719] &2 7o a2 E FEE B7FeHI. Figure 490
MAH-g-PP9| FTIR 2 E"S LYERHSITH ML 25 ¢/10 min
o] iPPY] ZHYZE HE7} AA EREI, MAHS] 3eRe
3wi%d o S YERHATH

MAH-g-PP 5 MI 25 g/l10 ming ©]-&3}e] #| %3 PP/
MAH-g-PP/EE B9 32 -1HY 3418 Figure 50 YE}
Wolth o714 Hxze] shake TGALl gi3) oFgAdS

AR I ZE PPe]

569

of,
:
o

[e

15
T5P-g-MAH5-SMO-MIT0 (
el a)
E = iPP-g-MAH 3-SMO-MI10
1 o L 5 r iPP-g-MAH1-SMO-MI10
* —_—
iPP-g-MAHO.5-SMO0-MI10
-] 1 L 1
g 1820 1800 1780 4 1760
© Wave number (cm )
£
E 0.5 | iPP-g-MAH5-SMO-M1O
<
iPP-g-MAH3-SMO-MI10
iPP-g-MAH1-SMO-M10 c=o
0.0
iPP-g-MAH0.5-SMO-MI10
1 1 \j 1
4000 3000 2000 1000
Wave number (cm'1)
25
frp (b)
20 i
H
2 iPP-g-MAH3-SW0-MI25
1.5 o PP-g-MAHO.5- SMO-M25
[-*] 1320 1800 1780 180
g Vigve number 1)
s 1.0 iPP-g-MAHS-SM0-MI25 A Loy
= .
@
a iPP-g-MAH3-SM0-MI25 \
=4 A Mo
05+
iPP-g-MAH1-SM0-M125 c=o
0.0 | iPP-g-MAH0.5-SM0-M125
_0'5 1 1 \ 1
4000 3000 2000 1000

Wave number (cm'1)

Figure 4. FTIR spectra of MAH-g-iPP in case of MI=10 g/10 min
(a); MI=25 g/10 min (b).
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Figure 5. Strain-stress curves of PP/MAH-g-iPP/pulp composites as
a function of MAH content.
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Figure 7. Strain-stress curves of PP/MAH-g-PP/pulp composites
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Figure 10. G' vs. G" plots fot PP/MAH-g-PP/pulp composites.
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MAH-g-PP/pulp composites.
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