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Abstract— Foam concrete is a type of aerated lightweight 

concrete. Foam concrete does not contain any coarse 

aggregate. It requires no compaction, but it will flow readily 

from an outlet to fill restricted and irregular cavities. 

Foamed concrete is simple to produce but, at present, there 

is a need to provide close control during its production and 

on-site supervision during its placement and curing. 

Lightweight foamed concrete is use in low strength capacity 

for building and civil construction purposes as a result of its 

peculiar features such as low thermal conductivity, low self-

weight and self-compacting features hence its high 

workability. This paper is attention to classified of aerated 

lightweight concrete into foamed concrete and non-

autoclaved concrete. 
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I. INTRODUCTION 

The aerated concrete is a one types of lightweight concrete. 

Aerated concrete is also well-known as a cellular concrete. 

It can be divided into three main types according to the 

method of production. They are foamed concrete (non-

autoclaved aerated concrete (NAAC)) and autoclaved 

aerated concrete (AAC). i) Foamed concrete is produced by 

injecting preformed stable foam or by adding a special air-

entraining admixture known as a foaming agent into a base 

mix of cement paste or mortar (cement + water or cement + 

sand + water). ii) The AAC is produced by adding in a 

predetermined amount of aluminum powder and other 

additives into slurry of ground high silica sand, cement or 

lime and water and autoclaved curing is done. iii) The 

NAAC is produced by adding in a predetermined amount of 

aluminum powder and other additives into slurry of ground 

high silica sand, cement or lime and water & then the 

concrete is cured in water this is called as non-autoclaved 

concrete or water cured concrete. The background of 

foamed concrete began much later than lightweight 

aggregate concrete. Foamed concrete is not a particularly 

new material, it is first recorded use date back to the early 

1920s. The application of foamed concrete for construction 

works was not recognized until the late 1970s. Beside the 

AAC began approximately 100 years ago. In 1914, the 

Swedes first discovered a mixture of cement, lime, water 

and sand that was expanded by the adding aluminum 

powder to generate hydrogen gas in the cement slurry. Prior 

to that, inventive minds had tried beaten egg whites, yeast 

and other unusual methods of adding air to the concrete. It 

was reported that foamed concrete was developed in Europe 

over 60 years ago and has since then been on the 

international market for more than 20 years. Foamed 

concrete have high flowability, low self-weight, minimum 

consumption of aggregate, controlled low strength, and 

excellent thermal insulation properties. The density of 

foamed concrete has wide range (1600-400kg/m3), with 

appropriate control in the dosage of the foam, can be 

obtained for application to structural, partition, insulation, 

and filling grades. [1] 

 
Fig. 1: Classification of Aerated Concrete 

A. Aluminium Powder (Foaming Agent): 

Aluminium is used as a foaming agent in AAC production 

worldwide and it is widely proven as the best solution for its 

purpose. When aluminium is added (usually at about 0.2% 

to 0.5% by dry weight of cement) to the mixing ingredients, 

it reacts with hydroxide of calcium or alkali which liberates 

hydrogen gas (3H2) and forms bubbles (1). The speed at 

which the air bubbles form is critical to the success of the 

final aerated concrete product. 

 
Aluminium is available in various forms. For the 

AAC industry the most used forms are powder and paste. 

Either one of these has its specific advantages and 

disadvantages regarding the production of autoclaved 

aerated concrete. 

Aluminium is used as a foaming agent to produce 

AAC. It can be concluded that aluminium powder is the best 

performing form of aluminium for AAC production when 

Product quality and production costs are the most important 

performance measures. However, the production of AAC 

requires aluminium powders that contain fractions finer than 

100 or 50μm. Furthermore use of powder is more 

economical than paste since it gives less waste and brings 

more flexibility due to the fact that different powders can 

easily be used through one another. [2] 

B. Physical and Chemical Properties of Aluminium: 

Molecular Formula : Al 
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Form  : Powder 

Color  : Silver 

Melting point  : 660
o
C (1220

o
F) 

Boiling point  : 2467
o
C (4473

o
F) 

Density  : 2.7g/ml at 25
o
C (77

o
F) 

Ignition Temperature: 760
o
C (1400

o
F) 

Auto Ignition Temperature: Catches fire spontaneously 

if exposed to air. 

Oder  : Odorless 

II. PRODUCTION METHOD OF AERATED FOAMED CONCRETE 

A. Foamed Concrete: 

Foamed concrete is produced either by pre-foaming method 

or mixed foaming method. 

 
Fig. 2: Classification Process of Production Method for 

Foamed Concrete 

Pre-foaming method involves the separate 

production of a base mix cement slurry (cement paste or 

mortar) and a stably preformed aqueous (foam agent with 

water) and then the thorough blending of this foam into a 

base mix. In mixed foaming, the surface active agent is 

mixed with the base mixture ingredients and during the 

process of mixing; foam is produced resulting in cellular 

structure in concrete as shown in Fig. The method adopted 

for experimental production of foam concrete is mixed 

foaming method. 

B. Non Autoclaved Aerated Concrete: 

Raw materials which are suitable for non autoclaved aerated 

concrete are fine grading materials. Silica or quartz sand, 

lime may or not be used, cement and aluminum powder are 

main raw materials for producing NAAC. Silica sand’s 

percentage is higher than the other aggregates in Non 

aerated concrete mix. Both silica and quartz sand are 

mineral based aggregates which can be obtained from 

broken rocks or granites. At the same time fly ash, slag, or 

mine tailings can be used as aggregates in combination with 

silica. All fine aggregates as silica sand or quartz sand and 

lime are mixed with cement. Then water will be added to 

this mix and hydration starts with cement forming bond 

between fine aggregates and cement paste. After mixing 

process, expansion agent is added to the mix for increasing 

its volume and this increase can be from 2 to 5 times more 

than original volume of the paste. Finally, expansion agent 

which is used for this process is aluminum powder; this 

material reacts with calcium hydroxide which is the product 

of reaction between cement and water. This reaction 

between aluminum powder and calcium hydroxide causes 

forming of microscopic air bubbles which results in 

increasing of pastes volume as shown in Fig. 3. 

 
Fig. 3: Process Phases of NAAC Production 

The hydrogen that is formed in this process bubbles up out 

of the mixture and is replaced by air. The hydrogen, which 

is a lighter gas, rises and is replaced by air which is a denser 

gas that gets into the mix as the hydrogen foams up out of 

the material. The volume increase is dependent upon the 

amount of aluminum powder/paste that is introduced to 

react with the calcium hydroxide in the mixture. This 

reaction is shown in following equations. 

 
Non Autoclave is a normal water vessel kept in 

room temperature. This large water vessel is used in the 

non-autoclaved aerated concrete is cured. Non Autoclaving 

is a process whereby the concrete is cured in an open vessel 

or chamber with room temperature. [1] 

 
Fig. 4: Pouring of Foam Concrete in Molds 

 
Fig. 5: Water Curing of Foam Concrete 
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III. COMBINATION OF MATERIALS 

Sr. No Mix Design Cement (%) Sand (%) QD (%) 

1 Mx1 100 100 0 

2 Mx2 100 50 50 

3 Mx3 100 0 100 

Table 1: Cement: Sand + Quarry Dust 

IV. TEST ON HARDENED CONCRETE 

Tests were done as per following codes of Bureau of Indian 

Standards. The test for compressive strength on cubes were 

measured at 7, 14 and 28 days of curing as per IS code. 

A. Compressive Strength Test: 

Concrete cube of 150 x 150 x 150 mm dimensions were cast 

for testing compressive strength. Vibration was given to the 

molds using table vibrator. After 48 hours the cubes placed 

in curing tank for 7, 14 and 28 days curing. After curing 

these cubes were tested on digital compression testing 

machine as per I.S. 516-1959. 

Sr. No. Mix Design 
Compression test (Mpa) 

7 days 14 days 28 days 

1 Mx1 2.13 3.16 3.05 

2 Mx2 2.31 2.72 4.57 

3 Mx3 3.55 4.74 4.58 

Table 2: Test Results for Compressive Strength 

 
Graph 1: Compressive Strength of Concrete 

B. Splitting Tensile Strength of Concrete: 

The splitting tensile strengths of concrete after 7, 14 and 28 

days of curing the splitting tensile strength value boosts 

Mx1, Mx2 and Mx3 the splitting tensile strength is decrease. 

Sr. No. Mix Design 
Splitting Test (Mpa) 

7 days 14 days 28 days 

1 Mx1 1.74 2.83 2.50 

2 Mx2 2.13 2.40 2.83 

3 Mx3 2.39 2.76 3.27 

Table 3: Test Results for Splitting Tensile Strength 

 
Graph 2: Split Tensile Strength of Concrete 

V. CHARACTERISTICS AND PROPERTIES OF FOAM CONCRETE 

A. Flowability:  

The flowability of foamed concrete is characterized by the 

fact that it is self-compacting, free flowing and pumpable in 

the plastic state. The fact that it is pumpable makes it to be 

useful in inaccessible areas. 

B. Workability:  

It can be cut with hand saw to desired dimension including 

angles and other shapes. It can also be drilled into, nailed 

into, grooved, routed, shaped, curved, coated, etc. and 

finished with paint, tile, plaster or veneer. 

C. Thermal Insulation:  

It has high thermal capacity, or ability to absorb and retain 

relatively large amounts of heat energy. The effects are to 

minimize heat loss during cold weather and maximize heat 

gain during warm weather. 

D. Sound Insulation:  

Because of its independent air cells, which dampen sound 

transmission, aerated concrete has excellent and sound 

insulation and absorption capacities. This has made it most 

suitable for construction of Hotels, entertaining facilities, 

multi-user apartment’s freeway sound walls, and in 

buildings that require acoustic ability. 

E. Fire resistance:  

Aerated concrete has a melting point of over 1500oC, and 

provides approximately twice the fire resistance of normal 

concrete. 

F. Wide range of densities:  

Aerated concrete can be produced to have a wide range of 

densities (300-1950 kg/m3), with proper control in the 

dosage of the foam, materials selection and materials 

composition [3]. 

VI. RESULT AND DISCUSSION 

In this experimental program 1:1 mix is used [Cement: sand 

+ quarry dust + both]. It is observed that mix with quarry 

dust shows more strength as compare to sand only. If the 

sand and quarry dust when both used in combination shows 

good strength as that in quarry dust alone. The all mix is 

prepared by keeping the water cement ratio constant at 0.5. 

Thus foam concrete is a sustainable building construction 

material as sand can be replaced with quarry dust upto 100% 
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also and these mixes are made with amount of aluminium 

powder at constant amount of 0.05% to the dry weight of 

cement. For further experiment water cement ratio, 

Aluminium powder content can also be change & see the 

behavior in the mechanical & physical properties of foam 

concrete. 

VII. CONCLUSION 

Based on the Results presented above, the following 

conclusions can be drawn: 

1) Based on the results of these works it can be 

concluded that Mix 3 [Mx3], shows overall good 

strength at 7days, 14days & 28days. 

2) Based on the results of these works it can be 

concluded that Mx2 & Mx3 does not show much 

difference after 28days compressive strength 

results. 

3) As far as split tensile strength is concern Mx3 

overall shows good tensile strength in compare 

with other mixes. 

4) Better mechanical and physical properties of 

concrete can be obtained with the replacement of 

sand with quarry dust in Mx3 mix. 
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