CREBIRFZERE) @ TAPR O RREHIEIC & 5
(FE KK DM
By BB 78 & hik Kl 2

= T APRE O REE HIAENC K 2 R AK DOMGE
R HE
(k)

Eradication of house fire due to structural control of

the polymeric material

Kunihiko TAKEDA
(Chubu University)

Abstract :

Combustion inhibition studies started around 200 years before. The technique of flame retardancy
was very simple, in which phosphorus, boron and sulfur were blended with fiber as proposed.
However, still now in flame retardancy techniques, nonflammable materials (flame retardants) such
as halogen compounds, phosphorus compounds and magnesium hydroxide are blended with flammable
materials. However, there are many problems to blend these flame retardants such as emit toxic
gases and acidic fumes, chemical sensitivity and eutrophication, and material properties. The reason
why we are making a composite material is due to the fact that it is difficult to improve the
flammability of all the polymeric materials because they have been considered to be inherently
flammable. On the other hand, candle has to have a wick to keep continuous burning and does not
cause fire, and during lighting the liquid or molten paraffin increases the surface area, diffuse to
the wick thereby continues to burn, but otherwise burning does not occur. However, paraffin of a
candle is expected to burn without a wick if it is continuously heated for a long time as primary
decomposition or volatile molecules of low molecular weight are generated. Phenomenon of burning
candles inspired us and led us to an idea there may be also some polymeric materials that are
inherently nonflammable. In this study, it is explored that polymeric materials are flammable only

for specific structures and under certain conditions. Combustion can be inhibited by actively
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changing the polymer matrix structure. The change in the polymer matrix structure may be affected
by the molecular weight and the structure on the surface. The effect of molecular weight variation
and formation of different structure on the surface of melted polymer during combustion is

investigated for controlling the flammability.
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