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Fig. 1  Heat flow versus time during isothermal erystallization of
nylon1218 at different crystallization lemperatures by DSC
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Fig. 2 Relative crystallinity at different time in the

process of isothermal crystallization of Nylon 1213
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Fig. 3 Plot of lg[ —In{1 - X,}] versus lgi for

isothermal crystallization at indicated temperatures
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Table 1  Parameters of the isothermal crystallization of nylon 1218

T.{T) 155 157 159 161 163
a* 3.11 3.35 2.88 2.83 3.27
lgk* -6.16 -7.17 -6.54 -7.06 -9.07
Sim 1.143 1.169 1.163 1.166 1.178

a(s) £5.98 120.05  165.96  281.04  468.05

G{s™')  0.0116 0.0083  0.0060 0.0036  0.0021
nt 3.29 3.37 3.36 1.36 3.40
gkt -6.52 -7.16 -7.61 -8§.39 -9.24

Lo {s)  84.96 118.02 162.96  275.04 446,04

foe(s) 8130 121.04  167.66  284.23 469.38
t(s) 198.00  259.98  352.98 647.04  1211.04

Xt (%)  48.19 48.616  48.325  47.627 44 498

* Calculated from the Avrami parameters

® Calculated from the half time of crystallization
° Determined from the Fig.1

¢ Calculated from the above formula
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Fig. 4 (1/n}InK versus 1/ T, for Avrami parameter K deduced from

isothermal crystallization data
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Fig. 5 Heat flow versus temperature during nonisothermal

crystallization of n¥lon 1218 at different cooling rates by DSC
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Fig. 6 Relative crystallinity X, at different crystablization temperature

in the process of nonisothermal crystallization of nylon 1218
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Fig. 7 Relative crystallinity X, at different crystallization time in the

process of nonisothermal crystallization of nylon 1218
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Table 2 Parameters of the nonisothermal crystallization of nylon 1218

¢ K/min) 2.5 5 10 20 40
T () 160.4 157.7 158.3 151.2 147.3
7,{<) 152.1 148.1 143.2 137.2 128.4
T,(C) 155.7 152.0 148.0 143.2 137.4
tanlmin)  5.06 3.08 1.77 0.86 0.52
AH(Jlg)  59.036  56.407  60.3d43  67.447  66.474
X (%) 59.9 61.8 55.1 54.2 52.2
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Fig. 8 To.T,.T: versus mate of cooling speed( @ )in the process of
ronisothermal crystallization of nylon1218
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Table 3 Parameters of Ozawa equation of nylon1218

T(K) 418 421 422 423 424 428

m 3.989 3.840 4.027 4.105 4,207 3.949
lgF{T} 4.526 3.715 3.523 3.343 3.162 1.977
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Fig. 9 Ozawa plot of lg[ — In{1 - X,)] versus lgg at

the indicated temperature
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nonisothermal crystallization of nylon1218
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crystallization activation energy
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INVESTIGATION ON CRYSTALLIZATION KINETICS OF NYLON 1218

GAO Guanghui, LT Weihua, YAN Deyue
{ College of Chemistry and Chemical Technology . JiaoTong University, Shanghai  200240)

Abstract The crystallization kinetics has been investigated by differential scanning calorimetry for polyarmde 1218,
a novel even-even nylon with long allkyl segments . Avrami equation and Ozawa approach have been adopied to study
both the isothermal and non-isothermal processes. It is shown that the Avrami equation is applicable for isothermal
crystallization very well,and the calculated Avrami index n is 3, which demonstrates that the crystallization of nylon
1218 is growing with global tridimensional crystals in this situation. As for the non-iosthermal crystallization , the
Ozawa methed only fits al fast cooling rates,and the calculated Ozawa index m is 4, which indicates nylon 1218, in
non-isothermal terms,may crytallize by a way of homogeneous nucleation and tridimensional growth.In addition, the
activation energies for isothermal and non-isothermal crystallization have been determined according to the Arrhenius
and Kissenger methods, respectively. A comparison of the activation energy values of nylon 1218 with those of nylon
1012 and nylon 11 indicates that at same conditions an increase of the alkyl segment length in the nylon molecules
is beneficial to their crystallization,and the even-even nylons with long alkyl segments are easier to crystallize than
the single nylons.

Key words Nylon, Crystallization kinetics, DSC



