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REDUCING ALKALINE CORROSION OF BASALT FIBER IN CONCRETE
ISMOILOV D.J. (Jizzax Politexnika instituti)

Annotation: The article presents the results of studies on the development of fiber-reinforced
concrete using composite binders and basalt fibers obtained in an experimental plasma reactor. To reduce the
negative impact of Portland cement on the mineral fiber, composite binders based on Portland cement and fly
ash were used in thestudy. To reduce the normal density in the composition of the binder, a polycarboxylate
type superplasticizer was used in the work. The microstructure of cement stone was studied using SEM and
IR-spectroscopy. The compressive strength was tested on cubes with an edge of 100 mm according to EN
12390-6, flexural strength —on prisms with a size of 100x100x500 mm according to EN 12390-3. The
optimum content of fly ash (30 %) in the composite binder is evaluated, which allows to obtain high mechanical
properties.

Annomauu: B cmamve npedcmasneHuvl pe3yibmamul UCCie008aHull no papabomie pubpobemona
C UCnoJjib306aHUeEM KOMNO3UYUOHHBIX GAINCYUUX u bazanbmoswvix 60J10KOH, NoJIy4€eHHblX 6
IKCnepumernmailbHom NaAA3MEHHOM peakmope. ﬂ]l}l CHUJICEeHUA HezamueHoco go30elicmeust
nopmﬂanéueMeHma HA MuUuHepalbHoe 60J10KHO 6 UCCTICO08AHUU  UCHONb30BANIUCH KOMNO3UYUOHHbIE
esiIcyujue Ha OcCHoee nopmﬂam)uemeﬂma u 30Jibl-yHOCA. ,ZZJZ}I CHUDMCEHUA HOpM(lJleOMv niomHocmu 6
cocmaee  ceAsyruieco 6 pa6ome UCNoJib306A4H cynepnﬂacmudmxamop I’lO]luKap50KCu]lanH020 muna.
Mukpocmpykmypy yemeHmno2o kamus usyuanu memooamu POM u UK-cnekmpockonuu. Ilpounocms Ha
corcamue ucnvimuleanu Ha kyoax ¢ peopom 100 mm no EN 12390-6, npounocms na uzeub — Ha npusmax
pazmepom 100x100%500 mm no EN 12390-3. Oyeneno onmumanvroe cooepicanue 3oavi-ynoca (30 %) 6
KOMNO3UYUORHOM 6ACYUEM, NO360IAI0ULEEe NOIYUUNTb 6bICOKUE MEXAHUYECKUEe ceoticmaa.

Annotatsiya: Maqolada eksperimental plazma reaktorida olingan kompozit bog'lovchilar va bazalt
tolalari yordamida tolali temir-betonni ishlab chigish bo'yicha tadgigotlar natijalari keltirilgan.
Portlandsementining mineral tolaga salbiy ta'sirini kamaytirish uchun tadgigotda portlandsement va
uchuvchi kulga asoslangan kompozit bog'lovchilar ishlatilgan. Bog'lovchi tarkibidagi normal zichlikni
kamaytirish uchun ishda polikarboksilat tipidagi superplastifikator ishlatilgan. Sement toshining mikro
tuzilishi SEM va IR-spektroskopiya yordamida o'rganildi. Sigilish kuchi EN 12390-6 bo'yicha girrasi 100
mm bo'lgan kublarda, egilish kuchi - EN 12390-3 bo'yicha 100 x 100 x 500 mm o'lchamdagi
prizmalarda sinovdan o'tkazildi. Kompozit bog'lovchida uchuvchi kulning optimal migdori (30%)
baholanadi, bu esa yugori mexanik xususiyatlarni olish imkonini beradi.

Keywords: fiber reinforced materials, fiber-reinforced concrete, cements, cement-based composites,
binders, concretes, mechanoactivation

Introduction. Despite the proven effectiveness of fiber-reinforced concrete in comparison
with traditional reinforced concrete, their use is quite rare in construction practice. This is due,
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inter alia, to the fact that for some types of fiber there is insufficient information about the
possibility of its use in certain conditions. In particular, the study of mineral fibers remains
relevant, due to the high mechanical properties of individual fibers and a lower density of these
fibers compared to steel fibers.

Alkaline solutions, which cause corrosion, affect basalt fiber, as well as glass fiber, which in
turn leads to fiber destruction. The resulting loss of strength causes the destruction of the
composite under load duringoperation. Wei et al proved that the alkali resistance of basalt fiber is
higher than that of E-class fiber glass. There are differences in corrosion resistance of basalt fiber
and fiberglass from E-class components, althoughthe main components, SiO2 and Al203, are the
same for the two types of fibers. E-glass fiber has a much largercontribution from CaO and B203,
while Fe203 and FeO are found only in basalt fiber.

Materials and Methods. The studies used follow materials: Portland cement (OPC) CEM I
32.5 N (Spasskcement, Russia), fiber based on basalts of the Selendum deposit (Russia) and fly
ash. Composite binders were obtained by joint grinding of fly ash (0-50 % by weight of the

OPC) with Portland cement to a specific surface area of 430-450 m2/kg.

Concrete cubes of dimensions 100x100x100 mm were prepared for compressive strength
test at the age of 2, 7 and 28 days for all mixes. The concrete specimens were unmolded after 24
hours of casting and then immersed in curing tank at room temperature and relative humidity at
65 £ 5 % until the age of testing. This test was carried out using a Shimadzu (Kyoto, Japan) tester
machine with a capacity of 200 kN accordingto EN 12390-3. Flexural strength of the prisms with
an edge length of 100x100x500 mm specimens was testedaccording to EN 12390-6.

Results and Discussion. The test results showed that the use of fly ash in the composition of
composite binders leads to a change in normal density, setting time and physicomechanical
parameters.

The high content of SiO2 in the fly ash (57 wt. %), when grinding with Portland cement

leads to the activation of a composite binder. Fly ash acts as an active mineral additive,
participating in the structure formation of cement stone. However, due to the fact that ash
increases water demand, this effect is compensated by the addition of superplasticizer. Moreover,
as can be seen from Figure 1, the addition of superplasticizer leads to an increase in compressive
strength of composite binders by 10-15 %. In addition tothe water-reducing effect, which helps
to increase the mechanical characteristics of cement stone, superplasticizer significantly affects
the processes occurring in the cement system through various effects, which was described by
the authors earlier. In particular, the molecules of surfactants, adsorbed on the surface of the
particles, reduce surface energy, while there is a partial saturation of free chemical bonds on the
surface of the solid phase, preventing adhesion.
The change in the mechanical properties of fiber concrete occurs due to the directed formation of
the structure and increase the corrosion resistance of the fiber by reducing the alkalinity of the
binder. SEM results showed a change in the microstructure of Portland cement and a composite
binder with basalt fiber in an amount of 4 wt. % at the age of 28 days
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V]IK 691
OBTAINING OF CARBAMIDE POLYMER COMPOSITIONS WITH ENHANCED
PROPERTIES
Associate Professor ARSLANOV I.K. (Kimyo International University in Tashkent)

Annotation. This scientific article provides physicochemical studies where the addition of a gel
polymer has a positive effect on the process of structure formation of the urea composition with quarts
sands. The presence of chemical bonds between the components, a change in the morphology of the
structure, a decrease in microporosity, an increase in the density and thermal stability of the urea
composition are shown.

Annomayua. B smou HayyHou cmamve npedcmasieHvl QUIUKO-XUMUYECKUe UCCAe008AHUS,
Komopoe 0dobasiienue NOAUMEPHOU 000a6Ku — uopoceiiss K KapOamuoHOU KOMAOSUYUU C KEaApYUesbiM
HanoJjaHumeslem, oKaszvleaen nojl0NCUMeNbHOoe 6lUiARUe Ha npoyecc cmpmeyp006pa306aHuﬂ KoMno3uyuu.
Tokazano nanuuue xumuueckux cesnzeti Mexcoy KOMHOHEeHMAMU, USMEHeHUe MOphoiocuu CmpyKmypbl,
YMerbleHUe MUKponopucmocmu, yeeiudenue niomHocmu u mepmocma6wszocmu KomMno3uyuu.

Annomayusa. Ywoy maxonada mynoupyeuucu Keapy Kymu OY1ean Kapoamuo KOMRO3Uyuscuea
euopozenb  KYUWUMYANAPHY KUPUMUIUWUY  H03ACUOAH  (UBUK-KUMEBUNL  MAOKUKOMAAD HAMUICAIAPU
Keamupunean. Iloaumep Kywumuanune cyg 6o2naui xycycusamu, kapoamuo KOMROIUYUSHUNHS CIMPYKMYpa
XOCUTL KUTUUU HCAPACHULA UAHCOOUTE MALCUP KUTUWU KYPCATMULSAH.

Keywords: physico-chemical properties, gel polymer, quartz sand, urea composition, water binder
additive.
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