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Research Progress and Application of Foam Concrete
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Abstract: Foam concrete as one of the most widely used and investigated construction materials with integrated structural insulation
has various unique properties such as low self-weight, fire resistance and air borne sound insulation. The compressive strength and
thermal conductivity of foam concrete are the key factors affecting the application. The compressive strength of foam concrete
increases while the thermal conductivity decreases with the increase of the density, thus hindering the application. In this review, the
effects of foaming agent, density, porosity, admixture and water cement ratio on the compressive strength and thermal conductivity
were discussed. Recent research work on lightweight foam concrete and integration of thermal insulation structure foam concrete
were summarized. The existing problems (i.e., collapse of the slurry, incompatibility of mechanical and heat preservation properties
and low durability) and the corresponding solutions to the problems were given. This review could provide a basis for future
investigation and practical engineering application.
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Table 1 Properties comparison of foam concrete and ordinary concrete
Density/ Compressive Bending Modulus of Drying Thermal conductivity/  Freeze/thawing  Flowability/

Sampl,

ample (kg~m’3) strength/MPa strength/MPa elasticity/GPa shrinkage (Wm K" properties/% mm
Foam 400-1 600 0.5-10 0.1-0.7 0.3-1.2 1 500-3 500 0.11-0.30 90-97 >200
concrete
Ordinary 2 200-2 400 30-80 3-8 20-30 600-900 2.0 90-97 >200
concrete
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Fig. 1 Relationship between density of foam concrete and its

thermal conductivity and compressive strength[g]
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Table 2 Types, mechanism, characteristics and properties of physical foaming agent

Type Mechanism

Characteristics Properties

Rosin resin Its tricyclic backbone of rosin has excellent hydrophobicity

Surfactants It have a strong tendency to aggregate and arrange at the

water-air interface via hydrophobic interactions”®”

Protein As the peptide linkage of large protein molecules breaks, more
foaming hydrophobic small molecules are formed. This process not
agent only reduces the surface tension of the solution and creates an

interface for air bubbles, but the hydrogen bonds between

molecular groups help develop stable air bubbles'™”!

Natural origin, low price, abundance and The initial foam height is 110 mm

1331 while corresponding foam height

[36]

chemical modification
is 33 mm after 5 min
Higher surface activity, foamability Gemini surfactants produces
and foam stability homogeneous air voids with larger
number and smaller size than that
of their single-chained analogue!™®!
Protein foaming agent results in smaller  The protein agent (Foamtech) is
isolated spherical air voids diluted with water to a ratio of 1:40

(4] and then aerates to 70 kg/m’

[26]

and fewer connected pores

density

Compound Compound foaming agent has both the effect of protein foaming Compound foaming agent has small pore Compound foaming agent has more

foaming agent and Surfactants

agent

size, better porous structure uniformity  stability than the protein foam at

[41] 1

and good process controllability very low concentration!*
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