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Abstract: Porous mullite lightweight materials were prepared by a microemulsion template method and subsequent sintering with fly
ash and calcined bauxite as raw materials, Isobam 104 as a dispersant, carboxymethyl cellulose as a suspending agent,
polyoxyethylene sorbitan monooleate (Tween 80) as a surfactant, isooctane as an oil phase, ethylene glycol glycidyl ether as a binder and
tetracthylenepentamine as a curing agent. The influences of fly ash content and Tween 80 content on the phase composition, linear
shrinkage, bulk density, porosity, microstructure and mechanical properties of porous mullite lightweight materials were investigated. The
results show that the linear shrinkage rate, bulk density and mechanical strength of porous materials prepared with 55% fly ash decrease,
but the porosity increases as the volume ratio of Tween 80 to water increases from 2:100 to 5:100. When the volume ratio of Tween 80 to
water is 5:100, the compressive strength and flexural strength of porous mullite lightweight materials with a porosity of 65.5%, a
spherical pore diameter of 162 um, and a linear shrinkage rate of only 14.5% can reach 42.5 MPa and 26.0 MPa, respectively.
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Table 1 Main components and content of fly ash and
calcined bauxite wi%

Materials  ALO; SiO, CaO Fe,0; K,O TiO, MgO Na,O Others

Fly ash
Calcined

bauxite

31.39 5475 3.87 326 220 1.16 1.09 1.00 0.78
80.61 10.74 0.28 1.48 0.15 4.83 0.64 0.17 1.10

w—Mass fraction.
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Fig. 1 XRD patterns of raw materials
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Table 2 Raw material formula of the samples prepared in
the experiment

Sample No. w(fly ash)/% w(calcined bauxite)/% w(Si02*)/%

1 33 67 No excess
(Theoretical value)

2 44 56 In excess of 5%

3 55 45 In excess of 10%

4 66 34 In excess of 15%

*Refers to the sum of SiO; contents in fly ash and calcined bauxite of the

raw material formula for preparation of lightweight materials.
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Fig. 2 XRD patterns of samples prepared with different
contents of fly ash
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Fig. 3 Effect of fly ash content on crystalline phase contents
in samples
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Fig. 5 Effect of Tween 80 content on the liner shrinkage of
porous mullite lightweight materials
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Fig. 6 Effect of Tween 80 content on the bulk density and
porosity of porous mullite lightweight materials
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100 um
L1

(a) SEM photograph of V(Tween): V(water)=2:100 (b) A magnified photograph of square in Fig. 7(a)

100 um
L

(c) SEM photograph of V(Tween): V(water)=3:100 (d) A magnified photograph of square in Fig. 7(c)

(e) SEM photograph of V(Tween): V(water)=4:100 (f) A magnified photograph of square in Fig. 7(e)

100 um
L

(g) SEM photograph of V(Tween): V(water)=5:100 (h) A magnified photograph of square in Fig. 7(g)

K7 Tween 80 L5 /KRB LLA A I Bl % 2 AL SR AR SR RHE) SEM IEF

Fig. 7 SEM images of porous mullite lightweight materials prepared with various volume ratio of Tween 80 to water
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porous mullite lightweight materials
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