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Study on Fire-Retardant of Rubberwood Preservation with Boron Compounds
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ABSTRACT

Study on effectiveness of boron compounds were carried on rubberwood treated with
boron compounds (boric acid : borax 1:1.5) at the concentration of 1% 3% and 5%. The net dry
salt retentions of boron compounds were 3.17, 11.12 and 19.54 kg/m? , respectively while could
be calculated to boric acid equivalent percentage (%BAE ) to 0.41, 1.45 and 2.54%

Then the flammability test according to ISO 3795 was used to determine the relative rate
of burning of rubber wood treated with boron compounds. The result showed that the average
combustion rate of wood treated with 1% 3% and 5% of boron compounds and control wood
were 21.70, 16.94, 0 and 22.26 mm/min. , respectively which could be said that rubber wood

treated with 5% of boron compounds was fire retardant effectively.
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Table 1 Net Dry Salt Retention (kg/m?) and Boric Acid Equivalent (%BAE) were carried on
rubber wood treated with boron compounds at the concentration of 1% 3% and 5%.

Net Dry Salt Retention (kg/m%) and Boric Acid

Boron compounds Equivalent (%BAE) Average
1 2 3 4 5
Control 0 0 0 0 0 0
L 3.11 3.14 3.39 3.02 3.19 3.17
. —1. 0
(Boric acid : Borax =1:1.5) at 1% (0.41) (0.41) (0.44) (0.39) (0.39) (0.41)
L 11.11 11.18 10.87 11.47 10.96 11.12
. —1. 0
(Boric acid : Borax =1 : 1.5) at 3% (1.45) (1.46) (1.42) (1.49) (1.43) (1.45)
L 20.32 20.59 19.09 19.06 18.64 19.54
. —1. 0
(Boric acid : Borax =1 : 1.5) at 5% (2.65) (2.68) (2.49) (2.48) (2.43) (2.54)

Notes:

2) Number 1-5 were replications.
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Table 2 ANOVA Result of Net Dry Salt Retention (kg/m?) were carried on rubber wood treated
with boron compounds at the concentration of 1% 3% and 5%.

SOov D SS MS F
Treatment 3 1146.64 382.21 1882.827**

Error 16 3.24 0.203

Total 19 1155.18

Note: **Significant at p<0.01

Table 3 Net Dry Salt Retention (kg/m’) were carried on rubber wood treated with boron
compounds at the concentration of 1% 3% and 5% by Duncan’s multiple range test

(P<0.01).
Boron compounds Average Net Dry Salt Retention (kg/m?) SD
1 Control Oa 0
2 (Boric acid : Borax =1:1.5) at 1% 3.168b 0.663
3 (Boric acid : Borax =1 : 1.5) at 3% 11.118¢ 0.482
4 (Boric acid : Borax =1: 1.5) at 5% 19.540d 0.859
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Table 4 Burning rate of Rubber wood treated with Boron compounds at the concentration of 1% 3% and 5%.

Rate of burning (mm/min.)

Boron compounds Average
1 3 4 5
Control 22.1 22.1 22 22.6 22.5 22.26
(Boric acid : Borax =1 : 1.5) at 1% 22 21.8 21.1 21.8 21.8 21.7
(Boric acid : Borax =1:1.5) at 3% 16.9 17 17.2 16.5 17.1 16.94
(Boric acid : Borax =1 : 1.5) at 5% 0 0 0 0 0 0

Note: Number 1-5 were replications.
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Table 5 ANOVA Rate of burning of Rubber wood treated with Boron compounds at the
concentration of 1% 3% and 5% with rubber wood non treated with boron compounds.

SOV d SS MS F
Treatment 3 1630.79 543.60 8177.40**

Error 16 1.06 0.07

Total 19 1631.85

Note: **Significant at p<0.01

Table 6 Rate of burning of Rubber wood treated with Boron compounds at the concentration

of 1% 3% and 5% with Rubber wood non treated with Boron compounds by Duncan’s

Multiple Range Test (P<0.01).

Boron compounds Rate of burning (mm/min.) SD
1 Control 22.26a 0.242
2 (Boric acid : Borax =1: 1.5) at 1% 21.70b 0.310
3 (Boric acid : Borax =1 : 1.5) at 3% 16.94c 0.242
4 (Boric acid : Borax =1 : 1.5) at 5% 0d 0
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