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Fig. 1 Chemical structure of Joncryl 4468
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Table 1 The mass ratio of composite materials %
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A 79.2 20 0.8

B 78.8 20 12

C 78.4 20 1.6
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Fig. 2 Scanning electron microscope image of

PLA/nylon 11 composites
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Fig. 3 The relationship between the shear rate and

apparent viscosity of PLA, nylon 11 and
composite materials
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Fig. 4 DSC curves of PLA, nylon 11 and
composite materials
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Table 2 DSC parameters of PLA, nylon 11 and composite materials

T,/ °C AH /(g ZE R /%

K T,/ C e PLA PA1l H/(Ig") PLA PAIll PLA PAll
PLA 56.68 133.3 165.1 24.0 24.60 0.6

A 57.08 125.4 162.5 188.1 209 22.40 7.5 2.0 19.8
B 57.01 130.7 163.0 187.8 18.2 20.51 72 3.1 19.1
C 57.22 129.5 162.6 187.7 17.9 20.35 7.0 3.5 18.5
D 57.29 130.6 162.8 187.7 16.7 20.00 6.8 4.0 18.0
PA1l 183.4 45.8 242

HI da al L, S AIHRIKR AR ESMIE (T)
AR AR LR T = A BTk, R A i e Je
11 AH AT LSS SH i oLy, A fie R ) i SR LR
Shigh. X5 UMGENSCERES IS R8T TR
FLRRVS A5 il B ARRAR, S5 ROl | 45 it ok
REE, SEAILRIR R ARG RE (T,,) 1k

TAMmRS P R R AR e 11 R B
B IR AR IR (T,) M T, XATREREm TR
11 H N—H S S T 80 e, 4560
X FEs BV, SR YITE 50~60 CHIBLURALEE T,. 7F
Je e 11 a2k 20% 454K, AHZSH] Joneryl
4468 W it i AR AT AR T R FLRR T, s K,
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H S R, SR 1 AL JE e 6
Je e 66 FJe e 12 AL, 32 T N IR Rl K il 72
Z I A AZ e Al 9 A2 Joneryl 4468 1] LN
FLERAE o 11 77 A RAFAOIG A RCR , (if5)e e 11 7
RIAMRIEA D BECR L, BU# R 11 /38 558
FLIR ARSI R ARG 3E , ki S ECHRIA R
WG 53 A I B2 AR L — SRR Bt i . RELIR / e
e 11 G MBI T, 05, 520 RFLRA L4 = 129 10
°C, HIZS5H Joneryl 4468 s B Ak R FLIE / 2

o 11 ZEEMEBG Tys, (FRRDEERIE T 50% B )
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TG T R LR A oA o Bl R i — 2T
i (EF 380 C) , RILMACIE 11 Z I8 1) 50 8%
eI, IR IR, 5o e e 1
A SRS, FBOL AR Ty o5, ( TSI EHRR
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100

— —PLA;
\ - A
80+ / V.- B;
95.2 : Ve
d E L] .
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s s b1 ---pAll
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94 gl i '
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5 RIE. BE 1 MEAMEN TGA Bk
Fig.5 TGA curves of PLA, nylon 11 and
composite materials

®3 RIBR. BE 1 MMEEMEN TGA 3%
Table 3 TGA parameters of PLA, nylon 11 and

composite materials o
zﬁ% TO.OSW T(].Sw T0.95w
PLA 341.0 368.0 391.1

A 346.7 376.7 472.3
B 346.5 377.4 471.7
C 346.7 377.2 472.8
D 346.2 377.8 473.7
PA11 399.0 440.3 476.1

35 BILE/ RBE 1 SR

6 NRAER /e e 11 Z AR f AR R
R

11 6a T, AR FLER I Ahsm B = (£ 61.8
MPa) , {HHWBZUPKRML (298%) 5 el 11 A
WP SO (2 48% ) , HHF7 R E (2383
MPa ) RNRARR. BRI /eie 11 BEFEREAZ
71| Joncryl 4468 M B[R], A fam B AR A R L
FRPER 5.0%~10.4%, SN0 1.6% IAHZS
) Joncryl 4468 . JFHE/ECH 20.0% )8 Je 11 B, &
AIRHORRSE kB R K, N 68.2 MPa, X2 T
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P2 5 B JEL R R AR 2557 Joneryl 4468 AN A RE M5 B 3,
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Fig. 6 Tensile strength, elongation at break and impact
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The Crystallization, Rheology and Mechanical Properties of
PLA/Bio-Based Nylon Composites

ZHU Ziwei, LIU Xiaochao, LIU Yuejun, TAN Ziyi, WU Minjie, TANG Bishi

( College of Packaging and Materials Engineering, Hunan University of Technology, Zhuzhou Hunan 412007, China )

Abstract: In order to improve the toughness of PLA, bio-based nylon 11 was added to the PLA matrix material,
and Joncryl 4468 was used as the compatibilizer, the PLA/nylon 11/4468 composites were prepared by twin screw
melt blending. The influence of the content of the compatibilizer Joncryl 4468 on the crystallization, rheology and
mechanical properties of the composite material was studied. The research results showed that the tensile strength and
impact strength of the PLA/nylon 11/4468 composite material were significantly enhanced. When the mass fraction of
PLA was 78.4%, the mass fraction of nylon 11 was 20.0%, and the mass fraction of compatibilizer Joncryl 4468 was
1.6%, compared with pure PLA, the tensile strength and impact strength of composite material were increased by about
10.4% and 40%, respectively, showing good comprehensive mechanical properties. The crystallinity of PLA in the PLA/
nylon 11/4468 blend system was 3.5% higher than pure PLA. The addition of the compatibilizer Joncryl 4468 improved
the processing properties of the composites.

Keywords: PLA; PA1l; compatibilizer; mechanical property
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The Synthesis, Water Absorbance and Thermal Degradation of
Ternary Copolymer Resin for Packaging

TAN Dexin, YUAN Minhui, LIAO Xiangqing, GUO Huiqiong, LIANG Yuerong, LI Yuning

( School of Chemistry and Chemical Engineering, Lingnan Normal University, Zhanjiang Guangdong 524048, China )

Abstract: Using 2-acrylamide-2-methylpropionic sulfonic acid (AMPS), acrylic acid (AA) and guar gum (GG)
as raw materials, N, N-methyl bisacrylamide (NMBA) as crosslinking agent, a copolymer resin of AMPS/AA/GG was
prepared by ultrasonic irradiation polymerization and the corresponding thermal degradation behavior was also studied
by TG. The results showed that under the optimized condition, the water absorbency of the resin was the largest and the
resin had an excellent thermal stability and good retention ability. The activation energy, lg 4 and reaction order n were
164.29 kJ/mol, 13.84 and 1/6 respectively by kinetics methods and the thermal degradation process followed the random
nucleation and subsequent growth mechanism.

Keywords: resin; water absorbency; thermal decomposition; activation energy
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