A_.P. Pustovgar, N.P. Lukuttsova, A.G. Ustinov

STUDY OF THE PROPERTIES OF FINE-GRAINED CONCRETE MODIFIED
BY THE NANODISPERSE SERPENTINITE ADDITIVE

The purpose of the research consists in development of a nano-sized additive containing mineral serpentinite designated
for fine-grained concretes. In this article, the results of research into the influence of nanodisperse mineral serpentinite additives
on physical-mechanical properties of fine-grained concrete are provided.

Nano-sized particles are obtained by the milling of serpentinite together with C-3 plasticizer, the content of which is equal to
1 % of the mass of serpentine, and the milling time is 30 min. Milled nano-sized particles are dispersed in the water environment
using the ultrasonic technology. The ultrasonic treatment frequency is 35 KHz, and the exposure time varies from 15 to 60 min.

The study of the effect of the nanodisperse additive is performed using samples of fine-grained concretes made of white-
color cement and quartz sand and hardened according to the regular procedure.

If the concentration of serpentinite is equal to 0.01 % and the additive is obtained by the 15-minute exposure to ultrasonic
dispersion, the 0.15 % content of the nanodisperse additive added to the fine concrete improves the compressive strength
1.5-fold, the bending strength — 1.3-fold, and improves the average density by 8%, while the water absorption rate goes down
1.7-fold. Resulting strength properties comply with the structure of cement identified with the help of an electronic microscope.

Key words: serpentinite, fine-grained concrete, ultrasonic dispersion, nanodisperse additive, plasticizer.

References

1. Paffengol’ts K.N. Geologicheskiy slovar’ [Dictionary of Geology]. Moscow, Nedra Publ., 1978.

2. Shuman V. Mir kamnya. Gornye porody i mineraly [World of Stones. Rock and Minerals]. Moscow, Mir Publ., 1986, pp. 134.

3. Lukuttsova N.P., Pykin A.A., Chudakova O.A. Modifitsirovanie melkozernistogo betona mikro- i nanorazmernymi chastitsami
shungita i dioksida titana [Modifying Fine-grained Concrete by Micro- and Nano-sized Particles of Schungite and Titanium Dioxide].
Vestnik BGTU im. V.G. Shukhova [Proceedings of Bryansk State Technical University named after V.G. Shukhov]. 2010, no. 2, pp.
67—70.

4. Lukuttsova N.P. Nanomodifitsiruyushchie dobavki v beton [Nano-modifying Concrete Additives]. Stroitel’nye materialy [Con-
struction Materials]. 2010, no. 9, pp. 101—104.

5.Bazhenov Yu.M., Lukuttsova N.P., Matveeva E.G. Issledovanie nanomodifitsirovannogo melkozernistogo betona [Research into
Nano-modified Fine-grained Concrete]. Vestnik MGSU [Proceedings of Moscow State University of Civil Engineering]. 2010, no. 4, vol. 2,
pp. 415—418.

6. Korolev E.V., Kuvshinova M.l. Parametry ul'trazvuka dlya gomogenizatsii dispersnykh sistem s nanorazmernymi modifikatora-
mi [Parameters of the Ultrasound Used for Homogenization of Disperse Systems Having Nano-sized Modifiers]. Stroitel’nye materialy
[Construction Materials]. 2010, no. 9, pp. 85—88.

7. Lukuttsova N.P., Chudakova O.A., Khotchenkov P.V. Stroitel’nye rastvory s nanodispersnoy dobavkoy dioksida titana [Build-
ing Mortars Having a Nanodisperse Titanium Dioxide Additive]. Stroitel’stvo i rekonstruktsiya [Construction and Restructuring]. 2011,
no. 1, pp. 66—69.

8. Lukuttsova N.P., Akhremenko S.A., Pykin A.A., Degtyarev E.V. Analiz effektivnosti i ekologicheskoy bezopasnosti tekhnologii
polucheniya nanomodifitsiruyushchey dobavki dlya betonov [Analysis of Efficiency and Safety of Technology of Recovery of a Nano-
modifying Concrete Additive]. Biosfernosovmestimye goroda i poseleniya. Materialy nauch.-prakt. konf. [Towns and Settlements
Compatible with the Biosphere. Works of the Scientific and Practical Conference]. Bryansk, BGITA Publ., 2012, pp. 82—88.

About the authors: Pustovgar Andrey Petrovich — Candidate of Technical Sciences, Director, Research and Scientific
Institute for Construction Materials and Technologies, Professor, Department of Construction of Nuclear Installations, Moscow State
University of Civil Engineering (MGSU), 26 Yaroslavskoe shosse, Moscow, 129337, Russian Federation; nsm.mgsu@mail.ru;

Lukuttsova Natal’ya Petrovna — Doctor of Technical Sciences, Professor, Bryansk State Academy of Engineering and
Technology (BGITA), 3 pr. Stanke Dimitrova, Bryansk, 241037, Russian Federation; natluk58@mail.ru; +7 (4832) 74-60-08, +7
(4832) 74-05-13;

Ustinov Aleksandr Gennad’evich — postgraduate student, Department of Production of Structural Units, Bryansk State
Academy of Engineering and Technology (BGITA), 3 pr. Stanke Dimitrova, Bryansk, 241037, Russian Federation; allexian@mail.
ru.

For citation: Pustovgar A.P., Lukuttsova N.P., Ustinov A.G. Izuchenie svoystv melkozernistogo betona modifitsirovannogo
nanodispersnoy dobavkoy serpentinita [Study of the Properties of Fine-grained Concrete Modified by the Nanodisperse Serpentinite
Additive]. Vestnik MGSU [Proceedings of Moscow State University of Civil Engineering]. 2013, no. 3, pp. 155—162.



