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Tab.1 Chemical composition of coal fly ash samples

21 % w/ % 2 A% w/ %
SiO;, 58.87 K;0O 2. 74
Al Oy 19. 68 Na; O 1.54
Fe; Oy 5.97 SO; 0. 57
CaO 6.70 TiO: 0. 96
MgO 1.51 ek it 1.46
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Fig.1 Preparation process of coal fly ash foamed

ceramic
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Fig. 8 Microstructure of samples at 750 ‘C with different foaming agent contents
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Fig.9 Pore size distribution of samples with different foaming agent contents
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Tab. 2 Chemical composition of powders

. w(Si0z)/  w(AlO3)/ w(Fe;03)/ w(Ca®)/ w(MgO)/ w(K;0)/ w(Na,0)/ w(SO3)/ w(Zn0)/ B/

N % % % % % % % % % %
PO 57.27 17.68 4,47 5.48 1.17 2.29 4. 25 0. 26 4.61 2.52
P10 58.17 18. 10 4.66 5.66 1.22 2.91 4. 06 0.29 4,24 0.69
P20 58. 32 18. 26 4,78 5.76 1.24 2.90 3. 85 0.32 3.89 0.68
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Tab. 3 Average particle size of powder
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Preparation of coal fly ash foamed ceramic

using calcium carbonate as foaming agent

WANG Zhicong, XIE Wensheng, LI Aimin”

( School of Environmental Science and Technology, Dalian University of Technology, Dalian 116024, China )

Abstract: As a new type of building wall material, foamed ceramic has the characteristics of light
weight and heat preservation. Using coal fly ash as the raw material, adding calcium carbonate and
sodium tetraborate as foaming agent and flux agent respectively, a new kind of foamed ceramic is
prepared by ball milling, pressing, firing and other processes. At the same time, the effects of
sintering temperature, foaming agent content, coal fly ash addition and powder particle size on
foaming effect are studied. The results show that the average pore size of the sample increases with
the increase of foaming agent content. With the increase of sintering temperature, the apparent
density of the sample decreases first and then increases, while the porosity shows an opposite trend,
and the average pore size increases gradually., The apparent density and porosity of the sample
decrease with the decrease of powder particle size, while the compressive strength increases. The
study shows that the foamed ceramic with an apparent density of 0. 156 g/cm®, a porosity of 93% and
a compressive strength of 2. 23 MPa is prepared under the conditions of foaming agent content of 1%,

sintering temperature of 750 °C and holding time of 15 min.

Key words: coal fly ash; foamed ceramic; calcium carbonate; high temperature foaming; sintering

temperature; pore structure



