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Abstract

Kaolin’s effect on rheological behaviour of polypropylene-kaolin composites was investigated. The research found that not only the kaolin content influence the rheological behaviour but also the compounding using internal mixer and twin screw extruder. In details, viscosity and shear stress increased with addition of kaolin content. These characteristics also exhibited higher in polypropylene-kaolin composite suspensions compounded using twin screw extruder than using internal mixer. Chain scission was assumed to occur and affect the melt properties. Further justification characterized by Differential Scanning Calorimeter (DSC) showed that the effect of kaolin and loading content were more evident on the onset melting temperature and crystallinity. Besides, due to the different cooling operation in both processes, the effect of compounding on melting characteristic was conspicuous.
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Abstrak

Kesanan kaolin terhadap tingkahlaku rheologi komposit polipropilena-kaolin telah dikaji. Kajian ini mendapati bahawa bukan sahaja kandungan kaolin yang mempengaruhi tingkahlaku reologi tetapi juga pengkompaunan yang menggunakan mesin pencampur dalaman dan skru extruder berkembar. Secara terperinci, kelikatan dan tegasan ricih telah meningkat dengan penambahan kandungan kaolin. Ciri-ciri ini juga menunjukkan suspensi polipropilena-kaolin komposit yang dikompaunkan oleh skru extruder berkembar adalah lebih tinggi daripada menggunakan mesin pencampur dalaman. Kepisahan rantaian diandaikan terlaku dan menjejaskan sifat-sifat leburan. Justifikasi selanjutnya dicirikan oleh kalorimetri pengimbas pembezaan (DSC) menunjukkan bahawa kesan kaolin dan kandungan terbukti pada peleburan suhu awal dan penghabluran. Selain itu, akibat daripada operasi penyejukan yang berbeza dalam kedua-dua proses, kesan pengkompaunan pada sifat keleburan adalah senang dilihat.

Kata kunci: Komposit Polipropilena-Kaolin, Skru Extruder Berkembar, Mesin Pencampur Brabender, Rheologi Keleburan, Kapilari Reometer, dan MFI.
References

1. Rahim, N. A., Ariff, Z., Ariffin, A., & Jikan, S.S. (2011) Study on effect of filler loading on the flow and swelling behaviors of polypropylene-kaolin composites using single-screw extruder. Journal of Appllied Polymer Science 119(1): 73-83. 

2. Snabre, P., & Mills, P. (1999). Rheology of concentrated suspensions of viscoelastic particles. Colloids and Surfaces A: Physicochemical and Engineering Aspects 152(1): 79-88.

3. Ariff, Z., Ariffin, A., Jikan, S.S., and Rahim, N.A. (2012). Rheological Behaviour of Polypropylene Through Extrusion and Capillary Rheometry. In Dr. Fatih Dogan (Eds.), Polypropylene. InTech.

4. Pukánszky, B., Belina, K., Rockenbauer, A., & Maurer, F. (1994). Effect of nucleation, filler anisotropy and orientation on the properties of PP composites. Composites 25(3): 205-214. 

5. Tochacek, J., & Jancar, J. (2012). Processing degradation index (PDI) – A quantitative measure of processing stability of polypropylene, Polymer Testing 31(8): 1115-1120.

6. Chen, H. L., & Hwang, J. C. (1995). Some comments on the degree of crystallinity defined by the enthalpy of melting, Polymer 36(22): 4355-4357.

7. Dangtungee, R., & Supaphol, P. (2008). Melt rheology and extrudate swell of titanium (IV) oxide nanoparticle-filled isotactic polypropylene: Effects of content and surface characteristics. Polymer Testing 27(8): 951-956.

8. Karamipour, S., Ebadi-Dehaghani, H., Ashouri, D., & Mousavian, S. (2011). Effect of nano-CaCO3 on rheological and dynamic mechanical properties of polypropylene: Experiments and models, Polymer Testing 30(1): 110-117.

9. Liang, J., & Li, F. (2007). Heat transfer in polymer composites filled with inorganic hollow micro-spheres: A theoretical model, Polymer Testing 26(8): 1025-1030.

10. Wunderlich, B. (1964). The melting of defect polymer crystals, Polymer 5: 611-624. 

11. Guessoum, M., Nekkaa, S., Fenouillot-Rimlinger, F., & Haddaoui, N. (2012). Effects of Kaolin Surface Treatments on the Thermomechanical Properties and on the Degradation of Polypropylene. International Journal of Polymer Science (1): 1-9.

12. Holger S., Robert M. W., Curtis W. F. (2003). Nucleation and crystallization of low-crystallinity polypropylene followed in situ by hot stage atomic force microscopy. Macromolecules 36(7): 2412-2418. 

13. Jikan, S.S., Ariff, Z.M., & Ariffin, A. (2010). Influnce of filler content and procesing parameter on the crystallization behaviour of PP/kaolin composites.  Journal of Thermal Analysis of Calorimetry 102: 1011-1017
14. Ariffin, A., Ariff, Z. M., & Jikan, S.S. (2011). Evaluation on nonisothermal crystallization kinetics of polypropylene/kaolin composites by employing Dobreva and Kissinger methods. Journal of Thermal Analysis of Calorimetry 103(1):171-177.
