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Non-isothermal crystallization kinetics of semi-biobased nylon 5T/510
ZHOU Yiwei, YANG Kejian,MA Lian, SHEN Jiaqi, TANG Zhaobin
(Zhejiang Xinli New Material Co.,Ltd., Wenzhou 325000, China)

Abstract : Semi-biobased nylon (PAST/510) was prepared by melt polymerization using the biobased monomer 1, 5-pentane-

diamine as the raw material, and the non-isothermal crystallization behaviors of PA510 and PAST/510 and PAST were investigated

using differential scanning calorimetry and the kinetics of non-isothermal crystallization were analyzed by the Jeziorny equation and

the Mo Chi-Shen method, respectively. The results of the Jeziorny equation analysis show that PAST/510 has the lowest crystalliza-

tion temperature and the slowest crystallization rate compared to PAST and PA510. The crystallization growth of PAST/510 during

the non-isothermal process is in two or three dimensions, which is affected by the cooling rate. The results of the analysis of Mo Chi-

Shen method show that the crystallization rate of PAST/510T is lower than that of PA510 and PAST at the same degree of crystallini-

ty. The activation energy of PAST/510 is calculated by Kissinger equation as —120.486 5 kJ/mol, which is smaller than the activa-
tion energy of non-isothermal crystallization of PA510 (=205.014 9 kJ/mol) and PAST (-252.762 2 kJ/mol), indicating that PAST/

510 has the lowest crystallization rate and the weakest crystallization ability compared with PA510 and PAST.
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Tab.1 Kinetic parameters of PA510 and PA5T/510 and PAST during non-isothermal crystallization process
Sample @/(°C+min ") T/°C T/°C T/°C T/°C H/J-g™) T,,/min
2 190.54 183.87 177.14 13.40 56.83 3.35
187.02 178.13 168.834 18.18 55.71 1.82
PAS10 10 183.13 170.75 161.34 21.79 54.30 1.09
20 174.41 165.29 148.17 26.24 54.30 0.66
40 168.72 159.71 142.24 26.48 56.87 0.33
2 181.34 175.84 168.74 12.60 35.92 3.15
5 178.13 165.35 157.64 20.49 54.03 2.05
PAS5T/510 10 173.57 157.06 145.89 27.68 52.38 1.38
20 162.93 147.76 131.28 31.65 53.11 0.79
40 149.41 135.44 108.73 40.68 51.98 0.51
2 226.03 217.21 208.48 17.55 235.50 439
224.34 212.51 204.93 19.41 275.28 1.94
PAST 10 221.27 207.16 196.26 25.01 260.88 1.25
20 214.43 201.51 186.45 27.98 269.87 0.70
40 208.84 194.34 174.08 34.76 261.14 0.43

Note: @ is the cooling rate; 7} is the initial temperature of crystallization; 7, is the peak temperature of crystallization; 7 is the termination tempera-

ture of crystallization; 7, is the temperature interval of crystallization; //_ is the enthalpy of crystallization; 7| , is the semi-crystallization period.
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Tab.3 Non-isothermal kinetic parameters of PA510, PAST/510 and
PAST (Mochishen method)

Sample X(0)/% F(T) a
90 16.22 1.25
80 13.80 1.22
70 12.30 1.21
60 11.22 1.21
PA510 50 10.00 121
40 8.91 1.21
30 7.59 1.22
20 6.46 1.24
10 4.47 1.29
90 26.30 1.49
80 21.38 1.47
70 19.05 1.45
60 16.60 1.43
PAS5T/510 50 14.79 1.40
40 12.88 1.37
30 11.48 1.34
20 9.55 1.29
10 7.41 1.23
90 20.42 1.24
80 18.20 1.23
70 16.22 1.22
60 14.45 1.21
PAST 50 12.88 1.19
40 11.48 1.18
30 10.00 1.17
20 8.32 1.16
10 6.17 1.14
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