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Abstract

The results of comparative studies of influence of additives in Portland cement glinit obtained by
polymineral non-kaolin clay calcination at temperatures of 400-800 °C and ground to a specific surface area
of 250-800 m?/kg and metakaolin of specific surface area of 1200 m?/kg on the compressive strength,
average, density, water absorption, softening coefficient of hardened cement paste are presented.
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Abstract

The possibility of improving the process of melting and refining calciumaluminoborosilicate glasses due to
the introduction of small additives of phosphorus oxide. As phosphate raw materials can be used apatite or
phosphate tailings. The optimal concentration of P,Os is in the range 0.4-0.6 wt. %. Thus observed the
lowest densities due to increase of polymerization of the structural skeleton and the reduction of the
crystallization ability of glasses. The technological scheme of the application of phosphate tailings in the
production of staple fiber type E.
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Abstract

Showed a sawtooth increase the strength of cement concrete, which is based on stage-superficial hydration
changes. The interaction of «cement - water» is performed by stepwise formation in the interfacial zone of
transition energy complexes with their development (energy storage), reaching the critical level, the
collapse (the appearance of active particles) and fleeting (explosive) chemistry of the phenomenon.
Clarified «constructive arrangement» metastable transition complexes, which are dispersed in a certain way
on the clinker substrate spatial polymolecular composition tent configuration in terms of the size of about
0.5 microns. Hydration process includes consecutive filling microsurface clinker particles of amorphous
silicate with the consequent slowing hardening and the formation of residual surfactant zones detected by
microscopy as cylindrical pores and channels in hydrosilicate of the size of 0.3 microns or less. These non-
hydrated zone are objects of chemical transformations later, the cause of internal stresses and discharges
microconcrete strength (concrete and reinforced concrete as a whole), that requires mandatory accounting
in the science of concrete and construction practice.

References

1. Kind V. A. Khimicheskaya kharakteristika portlandtsementa [Chemical characterization of Portland
cement]. Moscow-Leningrad: Gosstroyizdat, 1932, pp. 3-4 (in Russian).

2. Iokhel’son Ya. E., Korsak N. G., Satalkin A. V., et al. Fiziko-mekhanicheskie svoystva betona [Physical
and mechanical properties of concrete]. Moscow-Leningrad: Gosstroyizdat, 1939, pp. 86-117 (in
Russian).

3. Mchedlov-Petrosyan O. P., Bunakov A. G., Latyshev F. A., et al. On the choice of automated
manufacturing technology of large-scale construction products. Stroitel’nye materialy, 1961, no. 8,
pp. 16-18 (in Russian).

4. Bobrov B. S., Genkin A. R., Tsimermanis L. B. Communication of chemical processes and processes of
structure formation during solidification binders. Gidratatsiya i tverdenie tsementov / ed. by Yu. M. Butt.
Chelyabinsk: Ural’skiy NIIPISM, 1969, pp. 165-172 (in Russian).

5. Malinina L. A. Teplovlazhnostnaya obrabotka tyazhelogo betona [Steam curing heavy concrete].
Moscow: Stroyizdat, 1977, 160 p (in Russian).


mailto:smulevanov@mail.ru
mailto:pgn46@mail.ru

6. Mironov S. A., Malinskiy E. N. Osnovy tekhnologii betona v usloviyakh sukhogo zharkogo klimata [The
basic technology of concrete in a dry hot climate]. Moscow: Stroyizdat, 1985, pp. 246-248 (in Russian).
7. Pylaeva T. L. The kinetics of hardening of heavy concrete with multifunctional additives.
Resursosberegayushchie tekhnologii i materialy v stroitel’stve. Rostov-on-Don: RISI, 1988, pp. 81-89 (in
Russian).

8. Bozhenov P. I. Cements for the production of concrete products. Trudy soveshchaniya po tsementam i
betonam dlya gidrotekhnicheskogo stroitel’stva. Leningrad: Lenizdat, 1953, pp. 53-69 (in Russian).

9. Scientists were able to determine the structure of the cured cement. Tekhnologii betonov, 2009,
no. 11-12, p. 5 (in Russian).

10. Scheykin A. E. Struktura, prochnost’ i treshchinostoykost’ tsementnogo kamnya [Structure, strength
and fracture toughness of cement paste]. Moscow: Stroyizdat, 1974, 191 p (in Russian).

11. Butt Yu. M., Timashev V. V. Effect of calcium alyumoferrit and firing temperature on the kinetics of
formation and properties of alite. Trudy MKhTI im. D. I. Mendeleeva. Moscow, 1961, is. XXXVI, pp. 84-93
(in Russian).

12. Ovcharenko G. I., Khizhinkova E. Yu., Kalashnikov S. A. Own deformation binders containing free
calcium and magnesium oxides. Nauka i innovatsii v stroitel’stve: sb. tr. Mezhdunarodnogo kongressa
SIB-2008. Voronezh: VGASU, 2008, vol. 1, book 2, pp. 369-374 (in Russian).

13. Babkov V. V., Sakhibgareev R. R. Potential of structure formation and self-healing cement systems in
the late stages of hardening. Nauka i innovatsii v stroitel’stve: sb. tr. Mezhdunarodnogo kongressa
SIB-2008. Voronezh: VGASU, 2008, vol. 1, book 2, pp. 463-469 (in Russian).

14. Titov M. Yu. Effectiveness of extending additives for watertight structures. Tekhnologii betonov, 2014,
no. 12, pp. 14-19 (in Russian).

15. Shpynova L. G., Chikh V. I., Sanitskiy M. A., et al. Fiziko-khimicheskie osnovy formirovaniya
struktury tsementnogo kamnya [Physical and chemical bases of formation of cement paste structure].
L'vov: Vyshcha shkola. Izd-vo pri L'vov. un-te , 1981, 160 p (in Russian).

16. Pshenichnyy G. N. Chronic problem of concrete studies. Tekhnika i tekhnologiya silikatov, 2011,
vol. 18, no. 3, pp. 4-11 (in Russian).

17. Kouznetsova T. V., Kudryashev 1. V., Timashev V. V. Fizicheskaya khimiya vyazhushchikh materialov
[Physical chemistry of binders]. Moscow: Vysshaya shola, 1989, 384 p (in Russian).

18. Moskvin V. M. Acceleration of concrete hardening by the introduction of special additives.
Tekhnologiya betona: sb. nauchno-issledovatel’skikh rabot / ed. by B. G. Skramtaev. Moscow-Leningrad:
Gosstroyizdat, 1934, pp. 69-107 (in Russian).

Article 4

Samchenko S. V., Makarov E. M.

Influence of superplasticizer on ettringite crystal morphology

Samchenko S. V. (samchenko@list.ru), Doctor of Technical Sciences, prof., Makarov E. M., engineer,
Moscow State University of Civil Engineering

Key words: ettringite, hydration, superplasticizer, crystal growth, crystal morphology

Abstract

Influence of superplasticizer on ettringite crystal morphology was studied. Conducted radiographic and IR
spectroscopic studies of morphological forms crystals of ettringite. It is shown that superplasticizer
contributes to the formation large quantity of crystallization centers with small acicular ettringite crystals.
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Abstract

Using the method of thermodynamic cycles of Born — Haber and ionic theory of solutions Debye - Huckel
calculations allow to clarify scheme of the hydration belite and alite. Verification of the results produced by
the heat of hydration of these minerals.
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Abstract

Results of tests of Portland cement with the additive of calcium sulfoaluminate and superplasticizers are
given. It is shown that superplasticizers reduce water requirement of cement paste, lengthen setting time,
provide increased the strength of sulfoaluminate cement. Portland cement with the additive of calcium
sulfoaluminate has high strength and expansion. Superplasticizers added to this mix cement provide
increased strength and stabilization of cement paste expansion.
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