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Improvement of Strength Characteristics in ALC added
Silica Powder and Gypsum
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Abstract

Autoclaved lightweight concrete, also known as autoclaved aerated concrete(AAC) or autoclaved
cellular concrete (ACC), is made with fine silica powder, quik lime, cement, and an Al powder. ALC
contains 70~80% air. The lightweight material offers excellent sound and thermal insulation, and like
all cement-based materials, is strong and fire resistant. However, ALC have high water absorption, low
compressive strength and popout the origin of the low surface strength in its properties. These
properties make troubles under construction such as cracking and popout.

Thus, this study is to improve the fundamental strength by controls of increasing of admixtures,
gypsum and silica powder size. Admixtures make use of metakaolin and silica fume. From the test
result, the ALC using admixture have a good fundamental properties compared with plain ALC.
Compressive strength, specific strength and abrasion’s ratio were improved depending on increasing
admixtures ratio’s, gypsum and silica powder size.
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Table 1. Starting materials

Material Symbol Property
Cement C Ordinary portland cement
Quik lime CaO CaO Assay min. 90%, Si+Fe+Mg+Al : 2.7%
Raw materials Al powder Al Al Purity : 92~ 96.2%
Silica powder SM SiO; Assay min. 95.0%
SP) SD Si0, Assay min. 90.0%
. Meta-kaolin MK Density : 2.59 g/cm, Blain : 10,000 cri/g
Admixture — - -
Silica fume SF Density : 2.20 g/cii, Blain : 200,000 cii/g

Table 2. Chemical proportion of raw materials

Chemical proportion (unit:wt.%)
SiO; Al,O3 Fey0s MgO CaO Na,O K20 Ig. loss
Cement 20.5 5.45 3.03 0.87 62.22 0.80 0.34 1.01
Meta kaolin 52.0 40.21 3.00 0.50 1.20 0.40 0.60 1.85
Silica fume 94.8 0.66 1.06 0.61 0.19 0.45 073 1.00
Table 3. Mix proportion of ALC
Admixture Unit weight SOs SP
Series Symbol (Cement (kg/m®) Content Content
X% SP Slurry | CaO | Cement Al water Ad. @ Oy, 0
Plain - -
MK-1 3 3.12
Meta kaolin MK-2 5 5.20
MK-3 8 8.32 476 13723
SF-1 3 3.12
Silica fume SF-2 5 5.20
SF-3 8 8.32
SM1-1 4
SM1-2 - - 5 13
SM1-3 323.0 47.0 104.0 0.5 100.0 6
SM2-1 4
SM2-2 - - 5 18
o SM2-3 6
Silica powder M1 1
SM3-2 - - 5 23
SM3-3 6
SD1-1 4
SD1-2 - - 5 18
SD1-3 6
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Fig. 1 Flowchart of ALC mixing
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Fig. 2 Density change of ALC specimens
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! Fig. 3 Compressive strength of ALC specimens
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! Fig. 4 Specific strength of ALC specimens
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Fig. 5 Abrasion ratio’ s of ALC specimens
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Fig. 6 Thermal conductivity of ALC specimens
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