Dear participants of the Conference!
I would like to present a report entitled “Synthesis and investigation of properties of nanoscale foam stabilizer for foam concretes with synthesized foamers” (Slide 1)

The main way of realization of nanotechnology in construction material science is by means of an addition of different primary nanomaterials, such as fullerenes, carbon nanotubes, nanoscale silica, astralens, and various sols.
Using the sol has the advantage of uniformity of distribution of the nanoparticles in the volume of the medium. In the technology of foam concrete to enhance the stability of foams, to increase the water vapor permeability and to increase the strength characteristics it is recommend to use the silica sol. To increase the hardiness and abrasion strength the using the sol of iron hydroxide (as part of admixtures for concrete of various purposes) is recommended.
These two sols certainly have obvious advantages – accessibility and simplicity of manufacturing technology. Using both sols should provide a complex cement modification.
Traditionally, the synthesis of silica sol can be carried out by means of an addition of inorganic acid in a solution of sodium hydrosilicates or by means of passing the later through an ion exchange column. We have developed a new method to produce silica sol and sol of iron hydroxide. The formation of silica sol is due to chemical binding of sodium ions, which stabilize the silicon-oxygen skeleton of aqueous sodium hydrosilicates (Slide 2). Chemical binding of positively charged sodium ions is realized through their interactions with the negatively charged nanoparticles of iron hydroxide sol.
This hypothesis is practically confirmed by increasing the particle size of the iron hydroxide using a stoichiometric amount of sodium in the average from 6.5 nm to 8.5 nm (slide 3).
Stability of silica sol is determined by many factors. The key factors are pH, temperature and concentration of the sol. Known data on the rate of polycondensation indicate that the rate of this process is determined by the pH of the system, but the experimental data from a number of researchers are contradictory: the maximum speed of polycondensation varies from pH = 2 to pH = 9, indicating that the specificity of the behavior of the system depending on the method of its production and concentration. According to our data, the minimum rate of polycondensation of silicic acid coincides with the isoelectric pH range = 2.2.
Changes in the kinetic viscosity developed nanoscale additives are shown in Fig. (Slide 4).
The examination of viscosity of nanoscale additive at a concentration of ferric hydroxide sol C = 0.17 ... 0.50% showing that there is no gelation in the system (gelation occurs if value of viscosity is near to 9 MPa(c). Thus, it is possible to transport the system to construction sites and concrete plants for use as an additive for construction concrete.
If the concentration of iron hydroxide sol is 0.66% or more, than gelation of silicic acid takes place within a day or less. Such a system should be used to stabilize foams for foam concrete. This is justified by features of foam concrete technology. In contrast to the low concentrated systems addition of foamers in such nanoscale admixtures does not cause coagulation (Slide 5).
Extreme nature of the changes of polycondensation rate is due to the initially increased number of silicic acid and then dissolving it in a highly alkaline environment. With the application of the developed nanomodifier the stable foams are developed. Analysis of the obtained data shows that a minimum syneresis is observed at pH = 9 (slide 6). This is consistent with studies of the effect of pH on the rate of polycondensation and can be explained by decrease of concentration of undissociated silanol groups on the surface nucleation and by growth of depolymerization rate.
Application of the developed nanomodifier in the manufacture of foam concrete shows that the strength of the resulting foam concrete with optimal composition increases to 30% (slide 7). The densities of the lower and upper parts of sample of foam concrete are within the measurement error. No syneresis traces were observed in the structure of the bottom part (slide 8).
Thus, the developed two-component nanoscale additive enhances the quality of the foam concrete. It should be noted that this additive can also be used in other technologies where the key factor to ensure the quality of the product is to control the viscosity of fluids during manufacturing process.
Thank you for you attention! (Slide 9)
