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Heating Experiment of Fireproof Board using the Dry Process Bottom Ash
and Oyster Shell
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Abstract
This study is a research about performance of fireproof board using industrial waste such as oyster shell and
dry process bottom ash through the heating test and conclusions were obtained as follows. Test samples show

back side temperatures as follows

©in 300C, 103.1~125.1C, in 600C, 201.1~210.1C, in 900C, 249.2~276.9C.

In the test, temperature increases of specimens of fireproof board are kept at certain temperatures hence it could
be concluded that the specimens withstand high temperatures. According to the test, it could be concluded that
fireproof board made by smaller particles shows better performance up to 600 C while at higher temperatures,
fireproof board made by bigger particles shows better performance. It is estimated that fireproof board made by
particles of bigger size has more pore structure and it delays heat conduction.
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Heating Experiment of Fireproof Board using the Dry Process Bottom Ash and Oyster Shell
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Figure 1. Fire resistance performance assessment
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Table 1. Factors and level
Number of
Factor Level level
Particle size of oyster shell(mm) 25, 50 2
Particle size of dry process
Bottom ash(mm) 2.5, 50 2
Heating temperature(C) 300, 600, 900 3
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Table 2. Physical and chemical properties of cement

Physical property

Density Fineness Unit water content Compressive
(g/cr) (cm/g) (%) strength ratio(%)
3.15 3,400 100 97
Chemical property
CaO Si02 A|20s Fezos MQO |g.|OSS
(%) (%) (%) (%) (%) (%)
62.44 21.12 4.40 3.19 3.10 3.36
2.2.2 F 9z

AR AMTH 2 o] AR Thet Uk ARG
A BEES A SIS AR 3, 105+5T9)
Aziold] Fepo] Wel7} g1 tkA) A% 7, 2,5me

5.0mm= A7M55te] ARESFIT

Figure 2. The image of the oyster shell

= jzte] Egjd EAL o2t o) dro] AL

1.94g/arZ S5 10.01%2 YEhY ZEA12 ARE
& mejo} vmalel WEL o £ §588 /1A

SR LT

Table 3. Physical properties of oyster shell

Division Physical property
Density Water absorption Fineness
Type (gfem) ratio (%) modulus
Qyster shell 1.94 10.01 5.05
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Table 4. Chemical properties of aggregate(oyster shell)

Major element Ratio(%) Minor element Ratio(%)
CaO 875 Fe203 1.3
SiO, 38 AlOs 1.1
P03 23 MnO 0.1
K20 1.7 SrO 0.3
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Figure 3. The image of the dry process bottom ash

A3 dgole) Bep S4e U 13, £
22 20.90%% Lebtel. £4-80] o7 2 olft: vl
N7} 7] Sl A ekl w3l ol
B ool RS BT 4 9] 1R A0% BaE,

Table 5. Physical properties of bottom ash

Division Physical property
Density Water absorption Fineness
Type (g/om) ratio (%) modulus
dry bottom ash 1.35 20.90 5.08
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Table 6. Chemical properties of aggregate(dry bottom ash)

Major element Ratio(%) Minor element Ratio(%)
SiOs 518 TiO» 2.4
FexOs 21.9 K20 2.3
Al,O3 13.7 MnO 0.3
Ca0 75
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Table 7. Mix design

Unit weight(g/em)

4
GO P Goment WIC G2 Gs0" 25t ase?
3G25” 1 50% 3
A 2G25+1d25 2 1
2G25+1d50 2 1
3G5.0 3
B 2G50+1d25 2
2G5.0+1d5.0 2 1
3d25 3
3450 3

*G9.5, 5.0V G(Grinding oyster shell)2.5, 5.0 : Oyster shell
2. 5mm 5,

#4925, 5.0° d(dly bottom ash)2.5, 5.0 : dry(processed)bottom
ash 2 ?mm 5. 0mm

*3G2. 57 : 3 in 3G represents the combination ratio of the
matenals used as fine aggregate based on the KS L ISO
679 standard,

*Group4) . Group A G2.5, Group B G5.0, Group C d2.5, 5.0
used as fine aggregate based
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Figure 4. An electric furnace
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Heating Experiment of Fireproof Board using the Dry Process Bottom Ash and Oyster Shell

30cm
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Figure 5. Heating experiment mimetic diagram and
measure point
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Figure 6. Conditions on the set time-temperature gradient
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Table 8. According to the back rise temperature

D before  300C 600C 900°C Note

3G2.5 187 1075 2038 2769
2G25+1d25 165 1043 2011 2638 Grj;“p
2G25+1d50 204 1031 2007 2649

3G5.0 189 1196 2101 2521
2G50+1d25 174 1167 2068 2505 Grg“'o
2G50+1d50 173 1195 2053 2492

3d2.5 195 1251 2077 2712 Group

3d5.0 14.7 119.2 205.3 263.1 C
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Figure 7. According to the back rise temperature
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Figure 8. 300C in the back rise temperature
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Figure 10. 900C in the back rise temperature
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Figure 13. After (the first the left) former heating and heating
surface condition
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