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Table 1 The various parameters of samples from avrami equation

Sample T.AT) K{s ") n 1,208} o (5)® tp(s)° Foux(8)°
124 1.57x107° 2.41 218.8 204.0 218.5 203.4

125 1.27x10°° 2.57 170.0 161.9 169.4 156.6

PP 126 4.92x107"7 2.63 217.2 208.2 216.3 207.0
127 1.85x10°7 2.69 278.0 268.0 278.2 271.8

128 2.44%x10°° 2.68 607.8 585.3 608.8 577.8

124 4.70x10°° 2.53 110.4 104.6 108.4 95.4

125 1.54x10°° 2.62 143.9 137.8 141.5 127.8

PP-g-MAH 126 7.03%1077 2.64 185.3 177.8 182.0 163.8
127 3.41%x1077 2.65 240.2 230.7 235.3 212.4

128 2.94%x10° " 2.71 524.4 506.6 514.2 481.5

124 3.25x10°° 2.62 18.6 17.8 18.4 14.4

PP-g-MAH, Na’ 125 1.42=10 " 2.55 27.9 26.5 27.7 23.4
100% neutralization 126 5.11 %1073 2.65 36.5 35.0 36.0 32.4
127 3.76%107° 2.58 44.7 42.6 44.2 39.6

128 2.99x10°° 2.52 53.8 50.9 53.1 46.8

124 2.23%10°° 2.88 36.3 35.6 36.2 32.4

PP-g-MAH, Na* 125 1.02x10°° 2.90 46.4 45.5 46.1 43.2
50% neutralization 126 4.54x10°" 2.92 59.8 58.7 59.2 54.0
127 3.46x107" 2.83 74.8 73.0 74.3 70.2

128 1.19%10° % 2.89 99 .4 97.4 98.4 95 4

124 3.49%x10°° 2.65 41.6 39.9 41.3 37.8

PP-g-MAH, Na" 125 1.67x107* 2.66 54.8 52.7 54.1 50. 4
25% neutralization 126 6.76 107 ¢ 2.69 72.4 69.8 71.5 66.6
127 3.02%10°¢ 2.71 94.4 91.2 93.1 86.4

128 1.20%10°° 2.74 127.2 123.2 125.1 115.2

124 3.66%107° 2.89 30.4 29.7 30.4 27.0

125 1.85x10°° 2.88 38.6 37.8 38.5 36.0

PP-g-MAH, Ca*~ 126 8.91x10° " 2.89 49.6 48.6 49.4 46.8
: 127 2.17x10 * 3.02 66.1 65.3 65.6 63.0

128 1.08x10°° 3.00 85.7 84.6 85.0 81.0

124 3.10%10 ° 2.75 38.3 37.1 37.7 34.2

125 8.84x10"" 2.88 50.4 49.3 49.4 45.0

PP-g-MAH, Mn®’ 126 3.97x10°° 2.91 63.5 62.3 62.7 57.6
127 1.91=10 * 2.91 81.5 79.9 80.3 73.8

128 7.51%1077 2.95 104.9 103.2 103.6 97.2

a Calculated from equation (4); b Caleulated from equation (5); ¢ Obtained from experimental data
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Parameter TUK) T (K) AH(I/m) by{m) #(J/m?) g A]/m?)

Value 481 265 134 ¥ 10° 6.56x10° 1" g.79% 10} 0.157

Table3 The o, values of samples from Hoffman theory

Na® Na* Na® 2% z-
Samgple PP PPgMAM e R e Mo
ionomer® jonomer” ionomer ionomer ionomer
o (}/m®) 0.254 0.233 0.151 0.162 0.186 0.177 0.170

2 100% neutralization ionomer: b 50% neutralization ionomer; ¢ 25% neutrahzation ionomer
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THE ISOTHERMAL CRYSTALLIZATION BEHAVIOR OF
MALEIC ANHYDRIDE GRAFT POLYPROPYLENE
AND ITS IONOMERS

YU Jian, HE Jiasong
( State Key Laboratory Engineering Plastics, The Chinese Academyy of Sciences, Beijing  100080)

Abstract The kinetics of isothermal crystallization has been studied for Na*, Mn®* and
Ca’* ionomers based on maleic anhydride graft polypropylene ( PP-g-MAH) by DSC,
compared with pure PP and PP-g-MAH. Avrami equation was valid for analyzing the
experimental data. The fact that Avrami exponents close to three for all the samples implied
the mode of PP crystallization was not changed by the solid-graft modification. The
introduction of ions increased the crystallization rate(characterized by the reciprocal of the
half-life of the crystallization, t;4} dramatically. At the same time, the increase of
neutralization also increased the crystallization rate. The reducing of the interfacial free
energies of the side surfaces of the nucle o, calculated from Hoffman theory, by the
anhydride group and ions had the same trend with the results of Avrami equation.

Key words Polypropylene, Isothermal erystallization, Crystallization kinetics, [onomer



