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Influences of processing aids on properties of low melt flow rate polypropylene pipe material
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YU Miao, LI Yaobo
(North Huajin Chemical Industries Group Corporation, Panjin 124000, China)

Abstract : In the production and processing of low melt flow rate polypropylene (PP) pipe materials, problems such as insuffi-
cient PP melt fluidity, die buildup during extrusion, and poor surface smoothness of products restrict the product quality and produc-
tion efficiency of PP pipe materials. The effects of processing aids, including fluoropolymer (PPA), erucamide, and their compound,
on the extrusion processing performances, mechanical properties, thermal and appearance performances of low melt flow rate PP
pipe materials were studied. The aim was to provide reference for optimizing the processing technology of such materials and
improving their comprehensive product performances. The results indicate that the PPA shows significant advantages in improving
PP melt flowability. The melt fluidity at the die is better, and the die pressure is significantly reduced by 12%. Through observation
with a polarizing microscope, it is found that the surface of the sample with PPA added is smoother, the roughness is significantly
reduced. PPA can effectively reduce the phenomenon of die buildup, resulting in a maximum glossiness of 87.5°. Erucamide does
not significantly improve the mechanical properties, crystallization and appearance performances, on the contrary, the thermal stabili-
ty is reduced. The PPA forms low surface energy fluorocarbon segments between melts, increases the regularity of segment orienta-
tion, and improves the mechanical properties, crystallinity, thermal stability, and appearance performances of PP resin. The
compound of PPA and erucamide can significantly improve the processing performances of PP, and improve the tensile properties to
a certain extent, but the synergistic effect on other properties is not significant. To sum up, PPA with high melting point has the best
effect on improving the comprehensive performances of low melt flow rate pipe materials, and it can produce an obvious synergistic
effect on the processing performances when it is compounded with erucamide.
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Tab.1 Formulations of samples (mass fraction)
%

Samples PPA PPA Erucamide Irganox Irganox
(FX5920) (FX5911) 1010 168
Pure PP 99.70 0.1 0.2
PP/5920 99.66  0.04 0.1 0.2
PP/5911 99.66 0.04 0.1 0.2
PP/E  99.66 0.04 0.1 0.2
PP/5920/E 99.62  0.04 0.04 0.1 0.2
PP/5911/E 99.62 0.04 0.04 0.1 0.2
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Tab.2 Non-isothermal crystallization parameters of PP

Samples Crystallinity/% Crystallization temperature/°C
Pure PP 35.93+0.5 122.44+0.9
PP/5920 39.61+0.9 127.60+£1.3
PP/5911 39.71+0.8 129.14+1.4
PP/E 36.34+1.1 121.19+1.5
PP/5920/E 38.14+0.6 127.97+0.8
PP/5911/E 38.75+0.7 128.05+1.1
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Tab.3 Thermal decomposition data of processing aids and PP

under nitrogen atmosphere

Samples T,,/°C T../°C C};'c(l)roy:(ejl/(;)at
Erucamide 299.33+0.23 366.34+1.6 0+0.15

PPA(FX5920) 430.00+0.41 485.99+2.1 1.55+0.13
PPA(FX5911) 451.50+0.36 487.12+1.9 5.13+0.09
Pure PP 420.67+1.4 464.68+2.2 0.13+0.08
PP/E 412.01=1.3 475.34+2.1 0.04+0.05
PP/5911 438.68+2.0 473.16+1.7 0.57+0.01
PP/5911/E 434.33+1.4 476.46x1.4 0.03+0.06

Notes: T, is temperature of 5% weight loss; 7, is temperature of
maximum thermal decomposition rate.
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Fig.9 Appearance performances of pure PP and modified PP
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