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ABSTRACT

After produce the extracted wood to silicic acid gel, sodium carbonate and silicon dioxide with application of the mak-
ing method for carbon dioxide, ignition time, ignition temperature, mass loss rate and critical heat flux are measured
according to external radiation source (20, 25, 35 and 50 kW/m?). From the restilts, pressure impregnation wood to use
with water glass and carbon dioxide has fire retardant performance at heat flux (less than 20 kW/m?) of Pre-Flashover
fires. If we find out the excellent maxing ratio through continuoudly study, it might be decided to be able to be utilized as

fire-retardant wood.
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Table 1. Physical and Chemical Properties of Waterglass™

Properties Water glass
pH 12-13
Specific gravity (20 °C) 1.380 and over
Water insoluble matter (%) 0.2 and under
N&O, K0, Li,0O (%) 9~10
SO, (%) 28~30
Fe;O3 (%) 0.03 and under
Mole fraction 3.10~3.40
Viscosity 200 and over

Figure 1. 1SO 13927 Mass loss calorimeter.
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Figure 2. Vaccum-pressure impregnation equipment.
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20 g - oM
‘ Wood ‘ Table 3. Variation of Density in Before and After Impregna
I tion
‘ Primary drying ‘ ) Heat flux Impregnation .
- ! Specimen [kw/m?] Bef ATt Variation
N-ERW ‘ Prlmarylvacuum ‘ FRW ore er
[ 1 20 4154 - -
L Water-glass
Water l:ljectlon iniecltion N-FRW 25 457.5 - -
Primary Primary 35 442.8 B )
pressu:ization pressurlization 50 436.8 - -
Water discharge V\éai::}:—ag_lga:s 20 400.0 | 4439 43.9
Seco,"dary FRW 25 4384 | 4834 450
vacuum 35 4293 | 4738 445
Carbon dioxide 50 4386 | 4764 | 378
injection
Carbon dioxide
emission . .
] 1 Table 4. Ignition Time of N-FRW and FRW
Wood . Heat flux | Ignition time
x Specimen [KW/nd] [seq] Vsort (tig)
2, 3, 4 drying
. 20 2258 0.0665
Combustion
X 25 82.3 0.1102
experimental N-FRW
) ) 35 251 0.1996
Figure 3. Experimental procedure.
50 119 0.2899
Table 2. Conditions for Experimental Procedure 20 s70.7 0.0519
Steps of experimental FRW 2 1297 0.0878
procedure Conditions 35 235 0.2063
Wood samples 100 mmx100 mmx18.5 mm 50 152 0.2565
Primary, secondary, quartic 25°C, 24 hr

drying
Primary, secondary vacuum
Water-glass saturated

5x10* torr, 1 hr
Water-glass 75 %,

specimen water 25 %
Primary pressurization Nitrogen, 10 kg/cm?, 4 hr
Carbon dioxide injection 5kg/em?, 1 hr
tertiary drying 55°C, 168 hr
Heat flux:

Combustion experimental

20, 25, 35 and 50 kW/m?
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Figure 4. Ignition time vs. incident heat flux for N-FRW and
FRW.
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tig - Ignition time [s]

k : Thermal conductivity [W/mK]

p : Density [kg/m’]

¢ : Specific heat [JKg - K]

B : Ratio of convective grain and radiative loss with
incident heat flux [-]

g : Incident heat flux [W/m?]

a., : Critical heat flux [W/m?]

Tig : Ignition temperature [°C]

To : Ambient temperature [°C]
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Figure 5. Linear regression analysis of igntion time accord-
ing to incident heat flux.

Table 5. Critical Heat Flux of N-FRW and FRW

Critical
Specimen | heat flux Equation R Rsgr
[kW/m?]
N-FRW 10.10 | Y=0.0075x-0.0758 | 0.9948 | 0.9896
FRW 11.20 | Y=0.0070x-0.0783 | 0.9643 | 0.9298

Table 6. Ignition Temperatures of N-FRW and FRW

Specimen | Heat flux [KW/m?] | Ignition temperature [°C]
20 406.5
25 368.5
N-FRW
35 354.8
50 3334
20 413.8
25 408.7
FRW
35 345.7
50 3431
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Table 7. Average and Maximum Mass Loss Rate of N-FRW
and FRW

: Heat flux Mass loss rate [g/m” - 5]
Specimen >
[kw/m’] Aver. Max.
20 4.38 12.95
25 5.73 17.63
N-FRW
35 7.11 17.55
50 8.19 17.67
20 2.99 7.70
25 4.83 10.52
FRW
35 5.81 12.55
50 7.42 16.19
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Figure 6. Variations of mass loss rate for N-FRW and FRW
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Figure 7. Variations of mass loss rate for N-FRW and FRW
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