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Smouldering Combustibility of Cellulose Insulation Treated with
Boric acid-Borax-Alum. Formulation
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Hong Kim

ABSTRACT

The smouldering combustibility of cellulose insulation treated with boric
acid-borax-alum as combustion retardants are examined by cigarette ignition
method and electrical cardrige heater method. The alum to be required at an
add on level of at least 12% by weight of cellulose treated with boric acid-
borax-alum=2:1:2 {fomulation if resistance to smouldering combustion by
cigarette ignition is to be achived.

The optimum electrical ignition source employed by electrical cartidge heater
method was 23.2 watts(80V) power level. The effectiveness of Alum as a third
combstion retardant are acceptable both smouldering resistance and flame re-
sistance at 18% level of all examined formulation.
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Table 1 Treated cellulose insulation investigated.

Sample No. Treatemnt % Add on
A-6 Boric acid: Borax; 2:1 6
A-12 12
A-18 18
A-24 24
B- 6 Boric acid: Borax: Alum; 6:3:1 6
B-12 12
B-18 18
B-24 24
C-6 Boric acid : Borax: Alum; 2:1:1 6
C-12 12
C-18 18
C-24 24
D- 6 Boric acid : Borax: Alum; 2:1:2 6
D-12 12
D-18 18
D-24 24
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Fig.1 Schematic diagram of smouldering
test by cigarette ignition method.
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Fig.2 Schematic diagram of smouldering
test by electrical cartridge heater
ignition method.
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Table 2 Relative rate of smouldering combustion of cellulose insulation treated

with BA-B-Alum system.
SR:Smoulder Resistant

Treatment Composti- | Total Treatment Level in Parts Per 100 of Cellulose
tion Insulation

B.A:B.:Alum 6 12 18 24
2:1 0.80 0.25 SR SR
6:3:1 0.70 0.22 SR SR
2:1:1 0.48 0.18 SR SR
2:1:2 0.36 SR SR SR
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Table 3 Smouldering initiation times and relative rates of smouldering of cellulose
insulations treated with BA-B-Alum system.
SIT:Smouldering Initiation time(Min.)
RRS:Relative Rates of Smouldering(Blank=1)

Temperature(C)

Treatment Com- | Total Treatment Level in Parts Per 100 of Cellulose Insula-
position tion
6 12 18 24
BA:B:Alum SIT RRS SIT | RRS | SIT | RRS | SIT | RRS
2:1 22 0.80 24 0.25 28 SR 38 SR
6:3:1 24 0.70 26 0.22 28 SR 34 SR
2:1:1 22 0.48 26 0.18 29 SR 36 SR
2:1:2 24 0.36 29 SR 31 SR 37 SR
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Table 4 LOI values of cellulose insulation treated with BA-B-Alum system.

Treatment Composti- [ Total Treatment Level in Parts Per 100 of Cellulose
tion. Insulation

B.A.:B.:Alum. 6 12 18 24
2:1 22 25 27 29
6:3:1 26 29 33 35
2:1:1 25 28 31 33
2:1:2 27 30 34 35
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