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# # 4872582623 : MAJOR APPLIED POLYMER SCIENCE AND TEXTILE TECHNOLOGY
KEY WORD : NATURAL RUBBER / FLAME RETARDANT / HALOGEN-FREE
CHAINUT JATEJARUNGWONG : NATURAL RUBBER FILLED WITH HALOGEN-
FREE FLAME RETARDANTS. THESIS ADVISOR : ASSOC. PROF. PRANUT
POTIYARAJ THESIS COADVISOR : ASST. PROF. SIREERAT CHARUCHINDA,
136 pp.

The aim of this research is to study the flame retardancy efficiency of
halogen-free flame retardants, i.e. aluminium hydroxide and zinc borate, in
natural rubber. The flame retardancy efficiency when using fillers, which are
carbon black, montmorillonite and silica, was also investigated. The vulcanized
rubber samples were prepared from natural rubber latex with various ratios of
fillers and flame retardants. The casted rubbers were cut into test specimens. It
was found that it was not possible to prepare the specimens when the fillers and
flame retardants were over 10 part per hundred rubbers as these additives were
precipitated. Limiting oxygen index (LOI), burning behavior and 45 degree flame
spread rate (FR) were studied. Thermal properties, namely degradation
temperature and glass transition temperature were revealed by
thermogravimetric analysis and dynamic mechanical analysis techniques,
respectively. Tensile properties were also examined. Although the LOI of
specimens filled with the fillers and flame retardants slightly increased, the
burning behavior and FR was improved to some extent when the fillers were
used and was improved considerably when the flame retardants were applied in
the presence of fillers. When taking the tensile properties and also cost of flame
retardants into account, it was found that aluminium hydroxide was optimally
suitable for further development. In addition, it was found that flame retandancy

efficiency and other properties were insignificantly altered after ageing.
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