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The article presents the results of the physico-chemical analysis of the microstructure of
foam concrete with the KDz-3ChMB complex chemical additive and the variable
hydration and crystallization processes of cement stone using electron microscopic
images. It was found that these additives in cement stone contribute to the emergence of
new formations, crystallization in a thin dispersed medium, stitching of the capillaries
and pores of Portland cement stone, densification and strengthening of its structure.

Keywords:

electron microscopy, calcium hydroxide, calcium hydroaluminate,
complex additives, crystals, cement, ettringite foam concrete.

The phase composition of hydrate
neoplasms of foam concrete was studied by
electron microscopy using portland cement of
the Kuvasoycement plant PTs400 D20 with
different compositions of complex additives.

As the amount of calcium hydroxide decreases,
the likelihood of formation and presence of

polybasic calcium hydroaluminates decreases.
This situation prevents the formation of GSAK
during further solidification. Neoplasms
formed by crystallization in the presence of
fine complex inclusions fill the pores and
capillaries of portland cement stone, compress
and strengthen its structure [1,2].
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Figure. 2 Electron microscopic images of a sample of foam concrete with 8% addition of KDj-3TsMB
cement mass

200 pm EHT = 10.00 kv Signal A = SE1 Date :30 Aug 2020
A WD = 85 mm Photo No. = 8071 Time :18:02:44

Figure. 3 Electron microscopic images of a sample of foam concrete with 10% addition of KDj-3TsMB
cement mass
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Figure. 4 Electron microscopic images of a sample of foam concrete with 12% addition of KDj-3TsMB
cement mass.

Needle-shaped ettringite crystals are observed free spaces. Ettringite growth is formed in the
in the main gel-like mass of neoplasms, filling free volume. In the electron microphotographs
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of foam concrete samples with added complex
additive KDj-3TsMB, it is observed that gypsum
and calcium hydrosulfoaluminate also fill the
pores. In addition, when complex additives are
added, the amount of hydrosulfoaluminate is
dominant. [3,4] An increase in the
concentration of calcium hydrosulfoaluminate
and an increase in the specific surface of the
hydrate phases both in the general structure of
foam concrete and in the defective areas of the
spatial skeleton lead to the hardening of the
material. At the initial stages of solidification,
compacting and strengthening the structure of
portland cement compositions, when complex
additives are added, gypsum and calcium
hydrosulfoaluminate also crystallize with
increasing volume [5,6].

Summary.

1. The development and application of
multi-functional complex additive KDj-
3ChMB in cement stone in the amount of
8, 10 and 12% of the cement mass helps
to reduce the water-related extiogenity
of cement stone by 10 and 15%,
respectively, and helps to increase the
strength of cement stone by 25 and
30%.

2. Different compositions of cement stone
with KDz-3ChMB added, in the amount
of 10% of the cement mass, were
studied experimentally. After studying
only 1 composition, the use of the
additive helps to reduce the water
resistance of the cement stone by 10-
15% and increase its strength by 25%
compared to the control samples.
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