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A Study on the Flame Retardant Effect for Metal
Complexes-Cellulose Hybrid Insulator
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ABSTRACT

The combustion characteristics of cellulose insulation treated with several metal complexes such as

Aluminium hydroxide, Cupric sulfate pentahydrate, Magnesium sulfate heptahydrate, Manganese chlor-

ide tetrahydrate and Trisodium phosphate dodecahydrate are studied to evaluate the effectiveness as a

potential flame retardant for cellulosic materials. In this study, we found that LOI values of cellulosic

materials treated with the metal complexes are generally increased with the increase of their content. At
high concentration, CS(24%) and SP(24%) show high LOI values, suggesting resistance to flame
spread. The materials examined in this study were found to be relatively more resistance to smouldering
and flaming combustion in comparision with untreated cellulosic material.

The flammability behavior of the materials exhibits combustion process as follows . LOI—*smouldering

region—smouldering-flaming spread region—flame spread region.
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Table 1 Treated cellulose insulation investigated

Sample No. Treatment A;?w?)n
A-6 Aluminium 6
A-12 hydroxide 12
A-18 (AH) ) 18
A-24 24
B-6 Cupric 6
B-12 sulfate 12
B-18 pentahydrate 18
B-24 (CS) 24
C-6 Magnesium 6
C-12 sulfate 12
C-18 heptahydrate 18
C-24 (Ms) %
D-6 Manganese 6
D-12 chloride 12
D-18 tetrahydrate 18
D-24 (MC) 24
E-6 Trisodium 6
E-12 phosphate 12
E-18 dodecahydrate 18
E-24 (SP) u

9 A-6~A-24, B-6~B-24, C-6~C-24, D-6~
D-24, E-6~E-24E83d$& 27 40mm, ¥°] 40mm
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Fig. 1 Effect of treatment level on the densities of
cellulose insulator treated with several metal
complexes
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Fig. 2 LOI assessment of cellulosic material containing
various metal complexes at different
concentrations based on 100 parts of the material
by weight
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Fig. 3 Effect of treatment level on combustion transition
region of cellulose insulation treated with
aluminium hydroxide
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Fig. 4 Effect of treatment level on combustion transition
region of cellulose insulation treated with cupric
sulfate pentahydrate ’
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Fig. 5 Effect of treatment level on combustion transition
region of cellulose insulation treated with
magnesium suffate heptahydrate
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Fig. 6 Effect of treatment level on combustion transition
region of cellulose insulation treated with
manganese chloride tetrahydrate
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Fig. 7 Effect of treatment leve! on combustion transition
region of cellulose insulation treated with sodium
phosphate dodecahydrate
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