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Fig. 1 The synthesis scheme of resin
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Fig.3 Property curves of the resin
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Fig. 4 Infrared spectrum of the resin
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Fig. 5 SEM of the resin
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Table 1 Thermal degradation characteristics parameters calculated by FWO method
al% E,/(kJ/mol) R al% E,/(kJ/mol) R al% E,/(kJ/mol) R
4 145.87 0.999 8 36 144.29 0.998 7 68 -265.05 0.999 4
6 151.75 0.999 1 38 142.46 0.999 3 70 —489.69 0.998 8
8 130.07 0.999 4 40 141.75 0.999 1 72 4551.10 0.775 6
10 98.72 0.999 9 42 141.25 0.998 8 74 713.36 09758
12 81.52 0.999 6 44 145.77 0.998 6 76 577.88 0.9773
14 107.77 0.998 9 46 155.33 0.9977 78 611.89 0.9270
16 133.14 0.999 7 48 167.40 0.9975 80 417.85 0373 4
18 132.80 0.998 7 50 184.71 0.997 3 82 —449.52 0.834 8
20 136.94 0.999 3 52 205.22 0.998 4 84 —241.55 0.926 9
22 139.22 0.999 3 54 229.75 0.998 7 86 -329.13 0.962 8
24 141.57 0.999 5 56 240.48 0.999 3 88 —699.80 0.943 5
26 145.65 0.998 9 58 32291 0.996 8 90 -996.99 09113
28 151.42 0.999 5 60 301.87 0.999 8 92 -962.56 0.8357
30 147.78 0.999 2 62 491.74 0.998 8 94 —-846.05 0.8180
32 149.14 0.999 5 64 —145.62 0.970 8 96 -992.80 0.865 3
34 147.72 0.999 4 66 -346.71 0.9615

PL =10 °C /min R HIR HAHCSEL, W3 2 s,
MNERF LA, A 44 SHLHE T N JEL n=1/6
it 2 ARSI 1Y) 45 TS BRI SR A5 1Y 15 Ak RE

(160.46 kJ/mol F1 172.28 kl/mol ) 5 Kissinger ¥ .
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S BEMLRAZ FBE JE A= K, H J-M-A ( Johnson-Mehl-
Avrami ) FHEUTF .

mﬁﬁﬁ@ﬁﬂm=gkaMkmF;

PLEBFS B8 g (@) = [~ In(1-a)] .
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2 Achar EZH C-RERHBRERNNESY
Table 2 Thermal degradation Kinetic parameters obtained by Achar and C-R methods

ik B R A= S n E/(kJ/mol) lg4 R [(E~EN/E,)| |(Ig A-1g A)/1g 4]
19 70.42 5.89 0.986 1 0.565 0 0.708 4
20 100.43 8.78 0.991 1 0.379 6 0.501 3
Achar /5 130.45 11.65 0.992 5 0.194 1 0.296 5
44 1/6 160.46 14.50 0.993 0 0.008 7 0.093 1
1/7 190.47 17.34 0.993 1 0.176 7 0.109 3
19 82.25 4.09 0.989 2 0.4919 0.580 4
20 112.26 7.00 0.989 8 0.306 5 0.374 1
C-R 1/5 142.27 9.87 0.990 1 0.121 1 0.169 7
44 1/6 172.28 12.72 0.990 3 0.064 3 0.033 4
1/7 202.30 15.56 0.990 4 0.249 7 0.2356
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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.
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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.
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