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ABSTRACT

Autoclaved aerated concrete (AAC) has been a worldwide leading sector in the aerated
concrete industry for decades and used as a non-load bearing building material. Today, as the
demand and requirements of green buildings are increasing, there are more than 3000
manufacturing facilities producing aerated concrete in many countries, and under all kinds of
climatic conditions. International green policies are also raising demand for more efficient
and economical processes for the production of aerated concrete.

An environment-friendly and a cheaper technology to manufacture an alternative to the
present-day commercially available AAC has been found in the present study of aerated
concrete. High energy efficiency is one of the defining characteristics of aerated concrete
made by the new route of colloidal gas aphrons (CGAs). CGAs are microbubbles of air
encapsulated by multi-layers of surfactant molecules and hydrogen-bonded water. Properties
of CGAs and the uniformity of sizes of micro-bubbles allow aeration of cement mortar and
solid-wastes inclusion with gain in physical, chemical, and mechanical properties.

CGA s have been studied extensively, it was observed that recycling of CGAs dispersion will
result in higher air hold-up in the range of 0.75 to 0.80 for anionic surfactant (SLS).
Moreover, CGAs generated with SLS were much more stable than CGAs obtained from
cationic (CTAB) and non-ionic surfactants (Tween 80).The size range of 1-800 um and the
specific areas of 48000-60 cm?/cm? for air hold-up of 0.80 were observed. The measured size
distribution could be fitted with lognormal distribution with a correlation coefficient of about
0.99.

Moreover, the CGAs generation kinetic model was studied and 1% order kinetic equation
correlated the data very well.

A new simple model for the generation mechanism of CGAs was developed and verified by
the experimental results. This model can predict the air hold-up of CGAs.

CGAs have been used as an aerating agent to produce aerated concrete: These have been
termed as Light Weight Concretes (LWCs). LWCs with different porosity (in the range of
0.62 to 0.78) could be prepared. LWCs were made, by utilizing two different types of fly
ash, and achieved sample densities were in the range of 392 -1301 kg/m?®. Effect of curing on
the properties of concrete was observed. Curing of LWCs by three different methods viz.
autoclaving, warm water curing, and 28 days water curing were carried out. It was observed

that autoclaving resulted in the highest strength as compared to the other curing methods.



Properties such as density, compressive strength, drying shrinkage, water absorption, of
concrete samples have been measured and that all meets the Indian standards (IS 2185).
Another important problem addressed in the present study is that of solid-waste utilization,
the waste materials were from automated AAC industry. We reincorporated the three
different sizes of crushed autoclaved aerated concrete (CAAC) waste up to 25% of the total
solids in new aerated concrete blocks.

This method of inclusion of the industrial solid wastes in aerated concrete may contribute to
credits in ‘Leadership in Energy and Environmental Design’, or other rating systems for the
design, construction, operation, and maintenance of green buildings, besides achieving a
zero-waste manufacturing process for the aerated concrete products.

Steel wires could also be incorporated in the production of LWCs. These result in the
electrical conductivity in the range of 1.40x10* to 2.00x10° (Q.cm)?, and density in the
range of 700 kg/m3-800 kg/m?. The addition of these wires along with CGAs has surprisingly
increased the compressive strength (6.07-8.33 MPa) and tensile strength (0.55-1.48 MPa),
while the drying shrinkage reduced further, to the range of 0.011-0.016%. All the properties
of aerated concrete blocks were measured, and are in accordance with the Indian Standard, IS
2185 part 4. Aerated concrete along with electrical conductivity is a novel idea. It will not
only help to generate the heat but also keep the area warmer for a longer time. These blocks
have an application in the cold terrains/countries, de-icing of roads/airports, and electrical
grounding.

Ferret’s and Balshin’s models were used to predict the compressive strength of the aerated
concrete blocks.

Therefore, CGAs route for manufacturing aerated concrete can be a path-breaking large-scale
operation worldwide because other than aluminum powder coupled with autoclaving there is

no other aeration method used presently for the large-scale production.

Keywords: Aerated concrete; CGAs; Electrically conductive concrete; CGAs generation
kinetics; CGAs generation mechanism.
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