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Z8: Polypropylene(PP)/cellulose nanofiber(CNF) E-3tx]2] CNF £4H4d 714S 9l PPE Ex|3F & Za|dit ¥
ZE(maleic anhydride, MAH) I ZE3IE FA|o FPsle] B3 & A|=2319 T} PP £X]5l9} MAH X E7}
CNF £2H4 2 B4 nA& IS 2dslr] 93] 1) AEX]s} PP(LCB-PP)?} MAH | ZE PP(PP-g-MAH)
2 Zbzt A3 & 8§ BR=se 4P, 2) EXA], MAH 2 dicumyl peroxide(DCP)S ¥H-3-%15 T FA]0|
FQlsle] Azs #A)8) 2l ZE PP(LCB-PP-g-MAH)E AME- o2 sl om, EXA2+= divinylbenzene
(DVB)= AHE-8tth. PPICNF £33 = ©|SUS71E o83t CNF s 10 wi%= st Alzstalnt. 1
ZAeot Z37E Jio] LCB-PP9} PP-g-MAH®] &-§ EFHT= T4 vhe 4=s BAs 2 ZE pprt 8&4

Abstract: In order to improve the CNF dispersion of the polypropylene (PP)/cellulose nanofiber (CNF) composite, PP
was branched and maleic anhydride (MAH) grafted simultaneously, and the composites were prepared. To examine the
effect of PP branching and MAH grafting on CNF dispersion and physical properties, 1) melt blending after preparing long
chain branched PP (LCB-PP) and MAH-grafted PP (PP-g-MAH), and 2) using branched graft PP prepared by simul-
taneously adding a branching agent, MAH, and dicumyl peroxide (DCP) in a reactive extrusion step were employed as
a method. Divinylbenzene (DVB) was used as the branching agent. PP/CNF composites were prepared by fixing the CNF
content to 10 wt% using a twin-screw extruder. It was confirmed that the co-reactive branched graft PP (LCB-PP-g-MAH)
is more efficient than the melt blend of LCB-PP and PP-g-MAH to improve the tensile strength and flexural strength.

Keywords: cellulose nanofiber, branched & grafted polypropylene, reactive extrusion, dispersion.
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Table 1. Composition of Modified Polypropylene

Sarmplo DCP MAH DVB
W% (%) (wi%)
PP-g-MAH 1 1
PP-g-MAH 3 3
PP-g-MAH 5 03 5 )
PP-g-MAH 7 7
LCB-PP 1| |
LCB-PP 2 2
LCB-PP 3 01 ) 3
LCB-PP 4 4
LCB-PP-g-MAH 0.3 0.3
LCB-PP-g-MAH 0.4 0.4 3 3
LCB-PP-g-MAH 0.5 0.5

Junsei Chemical K #)2] A|&FS ARSI T CNF 391
= 5% o] dialkyl esterd] AHEGAZ AN EE
CNNTARHHRFI=T)e] Al Al ol ARE-shiTt
PP-g-MAH, LCB-PP, LCB-PP-g-MAH M|=. 7I2 PP¢]
Z/3 7 °Fol & Table 19 YERH ATh PP-g-MAH®] 739
DCP thH] <F 108 §H3ke] MAHS T89S o) HZo &
A8 1ol MAHS| S 1-7 wi%= W3}t o ™, LCB-
PPS] 7% DCP thH] oF 20-30u1¢] EAA1L v HH 9| &
’3& YUY DVBY] T2 14 wi%2 gt Be =
o] NEE AR 100 g 71522 olHE 100 mLol T8t
o 2A17F WHkeh H Ao AZRAIA dESIGTh 4E7
£ vk 01297 (BA-11, L=400 mm, D=11 mm, L/
D=36)E °]&3}%.21 170/175/180/180/180/180 °C, 70 rpm
270 YEsIh BE ANEE dF F HvRES A
317] 918t 2L 100 LG A& 2 g2 FUsk] 125°C
S5 ZAA 247 7FEwnkske] f8)A171 H 90 °CTHA)
Wzt & opAll e Fo] AEAZTH HEE Alse A% &
obM|Eo) T3t H 308 wHksle] Mo o] gL
33] RHESIGAT Al F 80°C oA AxsITh
PP/CNF S& M= ¥ AlH XNZf. PP/CNF &34 A
Z Al ONF g2 AFsat F-EgAllA 21838 flsl H4
2 973shk= 9 10 wit%Z A SIATE PP/ICNF &3]
o] 7% 714 PP T HH o= 443 PP-g-MAH 3, LCB-PP
3, LCB-PP-g-MAH 045 AR-sllom, Ed= A 59 739
PP-g-MAH 33} LCB-PP 3& 1:3, 22, 3:1 H|&E &8&F
gt A 85 AMEsl] AT g AAE AlEe 71
A S ARA] R spatulaS )83 E2]F T A
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o] oA EAHE F-533 2 (energy dispersive spectrometry,
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Figure 1. IR spectrum of modified PP.

Table 2. MI, Graft Degree, T, T. and Avrami Exponents of
Modified PP

Sample ML g}D (,T s 0T° n
(@10min) (%)  (°C)  (°C)

PP 2 - 1624 1129 3.06
PP-g-MAH 1 29.8 039 157.7 1202 331
PP-g-MAH 3 13.9 042 159.0 1204 3.17
PP-g-MAH 5 11.6 031 1602 1199 3.11
PP-g¢-MAH 7 9.1 029 161.1 119.5 3.09

LCB-PP 1 52 - 1633 129.7 298
LCB-PP 2 1.6 - 164.0 1292 295
LCB-PP 3 0.8 - 1642 1294 283
LCB-PP 4 0.8 - 164.6 128.0 2.78
LCB-PP-g-MAH 0.3 0.5 0.83 1622 125.6 294
LCB-PP-g-MAH 0.4 0.3 1.15 163.1 1269 2.78
LCB-PP-g-MAH 0.5 0.4 1.05 163.1 126.6 2.85

o] FTIR :/_EH4O]\:} PPo] A% PP A7 =21 3000 cm™
9] -CH A1%3% 9=, 1167 cm™ 2] wl€7](-CH;)2)
wdE Y35 AU 5 A PP-g-MAHC| 7% MAH
o] EA¥AQ] 1775 em™ F2] 7hEE7](C=0) Al&5%1E
35 IRIFFCE MAHZ} PP AkEol| 2 ZEH AS &

ATt LCB-PP9] 73-%- ZEAA & A}&-3F DVBY) EHJJEP
708 cm™ o] WIAG L] wAE It T HA|srt X
=5 olde & 3tk LCB-PP-g-MAH®] 7% 7HRd7]
o} WAl ge] vaE E z‘rﬂ?}i MAH 2 ZES} £
st FAlel X1 & ot
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Figure 2. Reaction mechanism of PP-g-MAH, LCB-PP, LCB-PP-g-
MAH.
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