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Development of Light-weight Fire Protection Materials Using
Fly Ash and Light-weight Aggregate

(Received November 28, 2011 / Revised December 12, 2011 / Accepted December 26, 2011)

=

& AV, elF Y, clad?
1)

AaAl 7|, T g Ry 'ﬂ%ﬁ@ﬂgoﬂ?ﬁ’ﬂ AZEA QTR
Hun Song , Yong-Sik Chu" , Jong—-Kyu Lee" , Sea-Hyun Lee?

Korea Institute of Ceramic Engineering & Technology, 153-801, Korea"

Korea Institute of Construction Technology, 411-712, Korea”

Abstract

The serious issue of tall building is to ensure the fire resistance of high strength concrete. Therefore,
Solving methods are required to control the explosive spalling. The fire resistant finishing method is
installed by applying a fire resistant material as a light-weight material to structural steel and
concrete surface. This method can reduce the temperature increase of the reinforcement embedded in
structural steel and concrete at high temperature due to the installation thickness control. This study
is interested in identifying the effectiveness of light-weight fire protection material compounds including
the inorganic admixture such as fly ash, meta-kaolin and light-weight aggregate as the fire resistant
finishing materials through the analysis of fire resistance and components properties at high
temperature. Also, this paper is concerned with change in microstructure and dehydration of the
light-weight fire protection materials at high temperatures. The testing methods of fire protection
materials in high temperature properties are make use of SEM and XRD. The study results show that
the light-weight fire resistant finishing material composed of fly ash, meta-kaolin and light-weight
aggregate has the thermal stability of the slight decrease of compressive strength at high temperature.
These thermal stability is caused by the ceramic binding capacity induced by alkali activation reaction
by the reason of the thermal analysis result not showing the decomposition of calcium hydrate.
Developed light-weight fire protection materials showed good stability in high Temperatures. Thus, the
results indicate that it is possible to fireproof panels, fire protection of materials.
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Table. 1. Starting materials

Cement C Ordinary portland cement
Fly ash F Blain : 3,764 cm%/g
Metha-kaoline M Blain : 9,812 cm%g
Potassium hydroxide KOH Assay min. 85%
Waste glass powder WG Cullet
. . P Perlite
Light weight aggregate WA G Glass abrasive sludge aggregate
Polypropylene PP Polypropylene fiber
Water W distilled water
Table. 2. Chemical composition of fly ash and meta-kaolin (unit : wt.%)
SiO; AlO3 Fe 03 MgO CaO TiO; Na;O K20 Ig. loss
Fly ash 55.20 27.03 2.28 1.54 6.07 0.90 0.68 0.39 3.76
Meta-kaolin 52.00 40.20 3.00 0.50 1.20 0.35 0.40 0.60 1.85
Table. 3. Mix proportion of fire protection materials
Solid Liquid Aggregate Density Compressive
PP (g/cmy) strength
C F WG M W | KOH | Sand | LWAP | LWAG (28d. MPa)
Plain 2.0 0.97 4.9 2.01 28.4
LP1 2.0 2.0 1.0 2.50 1.5 0.01 1.16 10.0
LP2 2.0 1.5 0.5 1.0 2.35 15 0.01 1.28 10.2
LP3 2.0 1.0 1.0 1.0 2.35 1.5 0.01 1.20 10.9
LGl 2.0 2.0 1.0 2.50 2.0 0.01 0.98 9.7
LG2 2.0 1.5 0.5 1.0 2.35 2.0 0.01 1.02 10.6
LG3 2.0 1.0 1.0 1.0 2.35 2.0 0.01 0.92 94

Fly ash

Meta-kaolin Perlite

Light weight aggregate
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Fig. 1. Shape of starting materials
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Fig. 4. Density vs. temperature of fire protection materials
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Fig. 6. Compressive strength vs. temperature of fire
protection materials
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