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Effect of myristic acid salts/phosphate hydroxyl aluminum on crystallization behaviors of PP
ZHANG Mi'?, LIN Fuhua’
(1. Shanxi Chemical Research Institute Co., Ltd., Taiyuan 030000,China; 2. Shanxi Provincial Technology Innovation Center for Carbonbased Polymer
Material Modification, Taiyuan 030000, China; 3. Shanxi Vocational University of Engineering Science and Technology, Jinzhong 030600, China)

Abstract : In order to study the synergistic effect of myristic acid salts with different metal and bis [2, 2'-methylene-bis (4, 6-
di-tert-butylphenoxy) phosphoric acid] hydroxyl aluminum (APAI-OH) on the crystallization behaviors of polypropylene (PP), the
compound nucleating agent systems were formed by blending monovalent metal myristic acid salts (14Li, 14Na, 14K) and divalent
metal myristic acid salt (14Zn) with APAI-OH respectively, and the PP composites were prepared by melt blending through adding
the compound nucleating agent systems into PP. The effects of the compound nucleating agent systems on the crystallization proper-
ties of PP and the synergistic crystallization between myristic acid salts with different metal and APAI-OH in the compound nucleat-
ing agent systems were studied by differential scanning calorimeter. The abilities of the compound nucleating agent systems to refine
PP spherulites were studied by polarizing microscope. The results show that when the monovalent metal myristic acid salts (14Li,
14Na, 14K) are compounded with APAI-OH, the ability of the compound nucleating agent system to promote the crystallization of
PP increases first and then decreases with the increasing of metal relative atomic mass. The synergistic crystallization of 14Na and
APAI-OH is the most prominent, where the crystallization activation energy of PP/APAI-OH-14Na is decreased to 228.75 kJ/mol
compared with 366.17 kJ/mol of pure PP and the crystallization temperature of PP/APAI-OH-14Na is increased to 126.9 °C
compared with 110.2 °C of pure PP. When the divalent metal myristate (14Zn) is compounded with APAI-OH, the ability of the
compound nucleating agent system to promote the crystallization of PP is not as good as that of APAI-OH alone, which indicates that
there is no synergistic crystallization between 14Zn and APAI-OH on the crystallization behavior of PP.
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Fig. 1 Structure diagram of compound nucleating agent system
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Tab.1 Formula of PP composites

Mass fraction ~ Mass fraction of compound

Sample

of PP/% nucleating agent system/%
PP/APAI-OH 99.5 0.5
PP/APAI-OH-14Li 99.5 0.5
PP/APAI-OH-14Na 99.5 0.5
PP/APAI-OH-14K 99.5 0.5
PP/APAI-OH-14Zn 99.5 0.5
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Tab.2 Non isothermal DSC data of pure PP and different PP

composites at a cooling rate of 10 °C/min

Sample 7/°C AT/°C T,/°C AT/°C AH/(J-g)
PP 1102 - 1459 - 68.5
PP/APAI-OH 1158 56 1528 69 70.4
PP/APAI-OH-14Li 1246 144 1557 938 711
PP/APAI-OH-14Na 1269 167 1561 102 71.8
PP/APAI-OH-14K 1247 145 1555 96 70.1
PP/APAI-OH-14Zn 1133 3.1 1497 38 69.2
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Fig.2 Non-isothermal crystallization curves of pure PP and different PP composites
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Fig. 4 Isothermal crystallization curves of pure PP and different PP composites at different temperatures
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Fig. 5 Xt curves of pure PP and different PP composites at different temperatures
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Tab.3 Isothermal crystallization kinetic parameters of pure PP and different PP composites

Sample K

118 °C 120 °C 122 °C 125°C 128 °C 130 °C 132 °C 135°C 138 °C

PP 4.11 042615  0.09098  0.01571 0.00077  0.000 04 - - - -

PP/APAI-OH 3.89 - - 0.12768  0.00868  0.00066  0.00019  0.000 02 - -
PP/APAI-OH-14Li 3.61 - - - - 2.63787 081116  0.13050  0.00997  0.000 69
PP/APAI-OH-14Na 3.59 - - - - 448299 214234  0.55780  0.05153  0.007 31
PP/APAI-OH-14K 3.73 - - - - 277836  0.84644  0.13170  0.00986  0.000 61

PP/APAI-OH-14Zn 4.02 - 0.067 61 0.02159  0.00163  0.00013  0.000 02 - - -
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Tab. 4 Isothermal crystallization thermodynamic parameters of

pure PP and different PP composites

Sample AE/(kI-mol™") K /(x10°K?) o /(erg'em™)
PP 366.17 0.90 185.57
PP/APAI-OH 276.90 0.59 121.06
PP/APAI-OH-14Li 257.81 0.39 75.45
PP/APAI-OH-14Na 228.75 0.27 55.67
PP/APAI-OH-14K 247.06 0.28 58.24
PP/APAI-OH-14Zn 292.94 0.74 151.91

3 it

P T AN IR] 4 J Fh 2 GRE R ER 5 APAI-OH 11
SRR R 5T A b PP BREL IR RE 1 DL RO
PP 45 AT M BOS2 N | 3l 3 Avrami J7 R . Arrhenius J7
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