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Crystallization and mechanical property of PLLA modified by
CNF/PBS masterbatch

Zhang Qifeng Wang Zhong Jia Shikui Cao Le Zhang Xiangyang Zhao Zhongguo

(School of Materials Science and Engineering,Shaanxi University of Technology,

Hanzhong 723000)

Abstract Polylactic acid (PLLA) as matrix material, polybutylene succinate (PBS) as toughening phase, and
cellulose nanofiber (CNF) as reinforcing phase,a series of CNF/PBS modified PLA composites were prepared by melt
blending using twin-screw extruder with different extrusion temperatures. The crystallization and mechanical properties
of the composites were tested by scanning electron microscope (SEM), wide-angle X-ray diffractometer (WAXD),
differential scanning calorimeter (DSC) , polarized light microscope (POM) , universal testing machine and cantilever
beam impact testing machine. The results shown that CNF can played the role of heterogeneous nucleation, but
excessive content CNF leaded to agglomeration. Compared with pure PLA, when the mass fraction of CNF/PBS
composite masterbatch was 20% , the crystallinity and impact strength of the PLA composite at low extrusion
temperature were increased by 10. 66 % and 141. 51% ,and tensile strength was decreased by 14. 86 %.When the mass
fraction of CNF/PBS composite masterbatch was 20 % ,the crystallinity, tensile strength and impact strength of CNF/
PBS/PLA composites extruded at low temperatures were 11. 61%,3.82% and 16. 37 % higher than those of extruded

composites at high temperature respectively.
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MFR=7.72g/10min) , 3& [E Nature Works 2\ #] ; &
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S o AP TR R R R A5 RO P I bR A T SRR AR
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KA S  BIRSBEE/C PLA/%  CNF/PBS bR/ %

07 180,185.,190,190 100 0
17 160,165,170,170 95 5
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47 180,185.,190,190 95 5
57 180,185.,190,190 80 20
67 180,185.,190,190 65 35

E B 4 Bl B 43 0 S R — X, X SO DR 4 B

1.4 MK 5RE

XF A A BBy wi i B R A #E 4T SEM WL,
s W T AT IS 4 AL ER L UL A G MR I TRE S
X G MR 25 R & HE AT WAXD R AE, B R
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4°/min; X} & G MR b RTE 54T POM LSS, LA
10°C /min g FHE KT+ 2 200°C £ 10min, #E
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HAERLE . R IBE & B A BERL S B34 i, CNE/
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IR T m A g, A S IR A5 S e S o, T PR K. X
Th i s % AN R BF R JE N CNF/PBS/PLA & & #
B DSC AHCPERE S 80, K IAE & iR T, PBS 1)
Rl RGBT PBS 76 & iR R Al e B T /b s
YIRS (57 ) IR HL AR ME L B, 76 W T T . CNF/
PBS/PLA & & # B X A TR T 1 CNF/

PBS/PLA 4 M A A R B b AL, X2 h T8
G MR m R BY L ER 4> PBS B AR 8 U i
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45 f b R b oA RS B B Y S A R L A R R
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R4 5 0% 1% 2# 3% 5%
Tera/C 65 64 63 63 63
Teerra/C 110 104 99 — 99
Tmens/C — — 115 115 115
Twrra/C 170 169 169 169 169.5
AH ccpia/(Jeg™')  17.56  20.46  13.93 — 18.31
AH nopps/(Jeg™ b — — 2. 62 4.16 2. 14
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P JE R Y CNF/PBS & &8 kL & B8R, H
V8 S2AH  v] AAR A Hb 50 WOE PLA B4R op 0B 1
R s (0“1 " 45 K, 9F H. CNE 48 4 Wk 7, 2L A7
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