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Abstract: Lignin has derived from black liquor or wood, and it shows a lack of thermal stability, which restricts its direct
use in industrial applicaion. Synthesized lignin polyester (LigPS) from lignin can be melt-processable and matrix of com-
posites. We investigated the jute-fiber/polypropylene (PP) composite system by incorporating LigPS and montmorillonite
(MMT) nanoplatelets through extrusion and injection molding processes. The modulus of PP/jute/LigPS composite was
increased due to its compatibilizing effect in the PP-jute interface. Also the water resistance was increased, when LigPS
was incorporated into PP/jute composites in 5 wt%. While the montmorillonite nanoclay was added and exfoliated in the
PP/jute composites by 5 wt%, the modulus was substantially increased by 50%. As a novel green composite system, the
LigPS and MMT nanoplatelets demonstrated that the compatibility, the water resistance and the mechanical performance
of PP/jute composites could be desirably tailored for various eco-friendly composite applications.
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Table 1. Composition of the Composites with Various
Reinforcement Contents

Composition (wt%)

Specimen
PP Jute fiber ~ MMT LigPS

HPP 100 0 0 0
PL5 95 0 0 5
PM5 95 0 5 0
PJ20 80 20 0 0
PJ20M5 75 20 0 0
PJ20L5 75 20 0 5
PL20MS5 75 0 5 20
PJ20MS5L5 70 20 5 5

Polymer(Korea), Vol. 40, No. 5, 2016



746 el - IES - UY

HN

A 7)(TA instruments Q50)E ©]&3lo] AA7]429]7] o}
oA 30 °CH-E] 600 °C7FA £ 10°CH -3 Z7g3)
At GAIAHEA(TA instruments DSC)S 2473 £9]7]
olgfjollA] 30 °CH-E] 300 °C7HA] +F 10°CH 5231 =74
sl th WAl E 7] (Lloyd Instruments LR30K)E A}-8-5}e]
3 9] 5 SAsIATE AN FEEE 50 mm/
min, A17F21E 115 mmA3L ASTM D638 40l 21738l
T3t 24438 ASTM D256 39 2520 1ZOD
ZFAAE7](Qmesys, QM700A)E AF-2-ollx] 351l =%]
B Zlol= 254 mm, AEFAE oF 64mmITh WEA Al
g2 ASTM D570 ©J3l] g+ ¥o] 6 emSl BARE ol +
Ae 2mmel AR AlFHE A3t 23 °Ce] SR/
2007 AR & FEEFTES ST 4 dPe &
S/0e] Aol gk Ftzks ARSIt B wAl 2]
FeA 545 gl flaiA FAPAAFA ] 7 (Hitachi S-
2400y ©]-&-sfd

LigPS/JFIPPE&IZ M=ot SM. LigPSE Figure 137}
2o oz sk, gl ksl e oIS sl

Hz
HC—=—C——C —OH
H

(n+1) CIOC-(CH,)s-COCI
Sebacoyl chloride

I "

HC: 0——C—KCH,)5—C—T
°|"= —cH,
H ‘I:l"
- "
(or Lignin) . oot
c==0
- !
- (or Lignin) —
Hi =ﬁ—cn,

‘ (or Lignin) o
Figure 1. Synthesis pathway of lignin-based polyester through
coesterification.
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Table 2. Mechanical Properties of Composite Systems Investigated in This Study

Thermal properties

Mechanical properties

Specimen T T Tensile strength ~ Young’s modulus  Elongation at yield Izod impact strength
(O oy (MPa) (MPa) (%) (kJ/m?)

HPP 173 381 26.4 484 19 24
PJ20 173 382 29.1 626 13 2.8
PJ20M5 171 366 29.5 938 11 3.0
PJ20LS 172 365 29.1 783 13 2.5
PL20MS5 171 364 30.3 840 15 1.9
PJ20MSLS 171 359 30.8 890 11 2.5

“Temperature at 5 wt% loss.
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