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1 Introduction

quality of multicomponent material and increase the technical and operational
characteristics of finished products. However, the variability of TPP ash properties,
including dispersibility, chemical mineral composition, content of alkali metal oxides and
urned coal residue, limits its use in concrete production. Lack of specific
recommendations regarding the optimum content of TPP ash in concrete and mortars,
especially high class, also does not favor its use.

Fly ash constitutes about 90 % of coal ash. Not more than 40 % of the fly ash generated
is utilized in various industries, out of which up to 20 % is used in the production of
concrete and only a small part is used in the production of binders. Fly ash is produced in
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thermal power plants by burning coal fuel and consists of solid spherical particles and a
small number of hollow elements. The main substance of fly ash is silicate glass containing
oxides of silicon, aluminum, iron and calcium. The dosage of fly ash and its effect on the
properties of blended cement depends largely on its chemical and mineralogical
composition [7].

For most foams, it is preferable to obtain a closed cell structure because such materials
have better thermal insulation properties. When considering the strength indicatg

the above, it is necessary to maximize the strength while reducing the densi
as much as possible. This can be achieved by optimizing cement mateti
high quality blowing agents and silica components.

When designing the compositions of non-autoclaved foamed con

non-autoclaved foamed concrete that the necessary
achieved [9].

Replacement of sand in the production proces
will significantly improve the environment, sin
has a negative impact on the environment -
(hundreds and tens of thousands of hectares), an

d in this type of concrete
ge areas for ash dumps
sand disturbs the natural

occupies
e removal

land cover.

2 Results

For the use of fly ash as a or non-autoclaved foam concrete must meet
the requirements of GOS sh from thermal power plants for concrete.
Technical conditions e andardized indicators:

- on the conte i sxide (not more than 10 %);
- Magnesiu: i ot more than 5 %);

- on the nds in terms of SO3 (not more than 3%);
-ont line oxides in recalculation to Na,O (not more than 3%);
-0 ses at calcinai not more than 5%).

servagige of these Tequirements, ashes are suitable for manufacture of all kinds of
cofifiete. Dglit'of chemical composition of ash samples are presented in Table 1.

e 1. Chemical composition of fly ash from Zuevskaya TPP.

TiO:2 | ALO; |Fe03| FeO | MnO MgO | CaO [ CaOcw |K20 |[NaO| SO3 S [P20s |igl.

56.64

1.03 | 19.61 7.75 | 2.76 | 0.004 1.77 |7.05 0.88 |1.64 | 0.01 [ 0.74 [0.02 |0.04 |0,80

2 |56.07 1.03 |1 19.07 | 7.62 | 2.77 | 0.005 1.80 |6.52 0.90 |2.40 | 0.66 [ 0.89 [0.06 |0.06 |0,64

3 (5732 1.01 | 19.86 | 7.40 | 2.77 | 0.005 1.58 16.90 124 |1.82 | 0.02 [ 0.67 [0.02 |0.14 {0,40

Av. |56.31 1.02 | 19.42 | 7.53 | 2.77 | 0.009 1.96 |6.84 0.88 |1.64 | 0.01 [ 0.74 [0.02 |0.04 |0,80

Cement of CEM-I 42.5 N type of Amvrosievsky cement plant was used for the
preparation of foam concrete mixture, fly ash from Zuevskaya TPP was used as a silica
component. Surfactants are represented by protein blowing agent "Etalon" and water-
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reducing chemical additive Chemix "Art-2". Additionally, sodium sulfate (Na,SO4) was
used as a setting and hardening gas pedal. Preparation of the foam concrete mixture was
made in one stage, which includes the introduction of the foam concentrate into the
previously prepared mortar mixture. The compositions of non-autoclaved foam concrete are

given in Table 2.
Table 2. Compositions of non-autoclaved foam concrete with density D600.
Silicous i
o component to WIT Cement, Chemix si(l)dllliiz Cmtrh a
" | binder ratio by ke "Agt-2" kg | CTPES

weight

1 1:3 0.35 391 3.32

2 1:2 0.35 348 295

3 1:1 0.35 261 221

4 2:1 0.35 174 1.47

5 3:1 0.35 131

K - 0.42 522

Using ﬂy ash from Zuevskaya TPP as a

and hardening of concrete, it is possib
for non-autoclaved foam concrete, and
intensive component - cement. When
lower relative to the control g

1:3 1:2 1:1 2:1 3:1

Ratio of siliceous component to binder by mass

Fig. 1. Dependence of foam concrete strength on siliceous component ratio (fly ash from thermal
power plants) to binder by weight

The macrostructure of composition No. 3 in comparison with the control composition
determined using a Technival 2 stereomicroscope is shown in Fig. 2.
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Fig. 2. Macrostructure of composition No. 3

Fig. 3. Macrostructure Ghe control composition

terstitial partitiongpin the material must be uniform in thickness, otherwise their
sses negatively affect the strength of the material. During loading, the
lapse faster, increasing the load on the others according to the

The higher the macroporosity of the material at the same average density value, the
icker the interstitial partitions should be. Macroporosity also affects the thermal
ductivity: the higher the macroporosity, the lower the thermal conductivity of the
material. Microporosity, in turn, affects the thickness of the baffles. The baffle thickness
consists of three parameters: minimum cross-sectional area, uniformity of cross-sectional
area around the perimeter of the pore (uniformity of cross-sectional area within a single
pore), and uniformity of baffle thickness in the material. The minimum achievable partition
thickness depends on the size of mineral phase particles and their packing density.

The most important characteristic of the cells is their degree of confinement. For most
foams, a closed cell structure is sought because such materials have better thermal
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insulation properties. At the same time, open cell foam has a higher sound absorption
coefficient.

3 Conclusions

Analyzing the data of Table 2 and Figures 2 and 3 it follows that the addition of dispersed
mineral additives in the form of TPP fly ash to the foam concrete mixture, 4i¥5

which is characterized by a uniform distribution of small pores i
2). The pores in such a material are close to a spherical shape
Thus, the optimal structures should include material struc
strength at a given density with the shape of pores approac

The proposed resource-saving technologies on the example o
thermal power plants as a silica component for fo
amount of ash and slag waste in the ash dispos
need for targeted production of traditional buildi

use of fly ash from
, will reduce the
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