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Annotation

The basic purpose of bitumen of a mineral powder as be completed of bitumen is to translate
volumetric bitumen in a film status. In such status the viscosity and durability of bitumen raises.
The important value has that circumstance, that the application of the activated polymeric
powders essentially reduces the charge of bitumen and completed.

Keywords: varnishcolourful, bitumen, asphaltconcrete, mineral powder mixed knitting, way
of reception, knitting, activity, self a powder, increase of a subtlety.

Introduction

Mineral powder, which is a polydisperse material, is the most important structure-forming
component of asphalt concrete. It accounts for up to 90-95% of the total surface of mineral
grains that make up asphalt concrete. The main purpose of mineral powder bitumen as a
bitumen filler is to convert bulk bitumen into a film state. In this state, the viscosity and strength
of bitumen increase. Together with bitumen, mineral powder forms a structured dispersed
system, which acts as a binder in asphalt concrete.

It has been established that at a certain ratio of bitumen-mineral powder, the highest strength
of the structured disperse system formed by these materials is achieved. At a certain
concentration of mineral powder, the thickness of bituminous layers on the surface of mineral
particles sharply decreases, which leads to a high degree of bitumen structuring, and,
consequently, to strengthening of contacts between grains [1-7].

The interaction of mineral powder with bitumen is determined by physical and mechanical
processes occurring at the bitumen-stone material boundary, due to which a thin bitumen film
is formed on the surface of mineral particles, not only enveloping them, but also firmly adhered
to them.

The bonds that occur between bitumen and the surface of mineral particles are of paramount
importance for the properties of asphalt concrete. Therefore, the most important characteristic
of a mineral powder is its ability to adhere strongly to binders. The strength of adhesion to
bitumen is influenced by the chemical and mineralogical composition of the mineral powder,
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as well as the properties of bitumen. The best adhesion with bitumen is given, in addition to
carbonate and basic rocks, and polymer additives [11-17].

One of the most promising ways to improve the quality of asphalt concrete is the introduction
of polymer additives into its composition or into the bitumen used, which improve the structural
and mechanical properties of these materials. Recently, in connection with the development of
the chemical industry, research has been intensively developed both in Uzbekistan and abroad,
related to the use of a wide range of polymers in bitumen and asphalt concrete [8-11].

A necessary condition for the effective influence of any polymer on the properties of bitumen
is the compatibility of these components. This is primarily determined by the ability of the
polymer to dissolve or swell in bitumen. Only under this condition can a significant
improvement in the structure and properties of bitumen be obtained.

Various methods have been developed for introducing polymers into bitumen and asphalt
mixtures. The main ones are: the introduction of a powdered polymer into bitumen heated to a
high temperature (150-1700C); introduction of a polymer solution (in various hydrocarbon
fractions) into heated bitumen (bitumen temperature in this case depends on the type of
solvent); introducing the powdered polymer directly into the heated mineral material before it
is combined with the bitumen [17-26].

Fig.1. General view of the manufactured bitumen.

From the group of rubber-like polymers (elastomers), in addition to the mentioned natural
rubber and rubber powder, the most studied are styrene-butadiene and chloroprene rubbers, as
well as various waste products from the production of synthetic rubbers.

Polymers are also used in the form of latsecs. The latter can be effectively introduced into the
bitumen emulsion. Less commonly, the polymer is introduced in the form of latsec into hot
bitumen. At the present time, a method has been developed for introducing a polymer into an
asphalt concrete mixture by means of its mechano-chemical grafting to freshly formed surfaces
of mineral grains.

A number of our works are devoted to the combination of bitumen, and more often coal tar,
with epoxy resins. Recently, a bitumen-polymer binder (and the conditions for its use in asphalt
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concrete) obtained by combining bitumen with polymeric waste paints and varnishes
(divinylstyrene thermoplastic elastomer) has been studied in detail.

An effective way to improve the quality of road bitumen is to regulate their properties by using
various modifying additives (polymers, crumb rubber, sulfur, adhesive additives, etc.). The use
of polymers for modifying bitumen is one of the most actively implemented technologies for
the construction and repair of road surfaces.

After the processing of industrial polymer waste, it can be used as a polymer to obtain modified

bitumen and improve the quality of road bitumen [14-26].
The method of introducing the polymer into the asphalt concrete mixture by its mechano-x

Table -1The method of introducing a polymer into an asphalt concrete mixture by its
mechano-chemical grafting to freshly formed surfaces of mineral grains.

Sample No. Sample No. Sample No. Density, | Sample No. Density, | Sample No. Density, g/cm® Swelling,| Sample No. Density,
Density, Density, g/lcm®  |g/cm® Swelling, vol.%|g/cm? Swelling, vol.%|vol.% Water saturation by volume, % [— ’k'\'/"at" e 'erétm
g/cm® Swelling, vol.% | Water saturation by | Water saturation by | Crushing strength, Pa x 105 at temp. 1-day Kvdl | 1-day Kvl
Swelling, |Water saturation by| volume, % Crushing | volume, % Crushing | pax °C Water resistance coefficients | ;a4 o 14/30 at
vol.% Water volume, % strength, Pa x 105 at | strength, Pa x 105 at
saturation by| Crushing strength, | temp. pax °C Water | temp. pax °C Water
volume, % | Pax 105 at temp. |resistance coefficients |resistance coefficients
Crushing pax °C Water
strength, Pa resistance
x 105 at coefficients
temp. pax
°C Water
resistance
coefficients Ra2o Rso water
0* 2,30 0,43 5,30 26,2 10,6 0,76 0,67/-
1 2,33 0,45 6,11 29,9 11,8 0,88 0,74/-
2 2,37 0,59 3,83 36,0 13,4 1,15 |0,96/0,62
3 2,34 0,14 4,70 37,6 16,2 1,14 ]0,97/0,91
4 2,39 0,32 2,71 33,1 11,2 0,89 0,75/-
5 2,36 0,13 4,07 34,2 12,8 0,90 0,82/-

* - mixture on the original bitumen;

Nos. 1-5 - mixtures based on hydrolytic lignin modified with chemical waste and sulfur-
containing petrochemical wastes:

Of particular importance is the activation of mineral powders and polymer additives used in
bitumen-mineral mixtures used for lightweight coatings. The difference between such mixtures
from high-quality asphalt concrete is often associated only with the quality of the mineral
powders and additives used. Meanwhile, as a result of physical and mechanical treatment, the
properties of a number of materials that are considered unsuitable for asphalt concrete can be
significantly improved.

Every year, in the automotive industry of the Republic of Uzbekistan, a lot of polymeric toxic
waste is generated during the painting of a car and its parts. For example, at the SamAvto and
MAN automobile plants, as well as at the Samarkand refrigeration plant, more than 230 tons
of polymeric toxic waste are accumulated per year. In GM Uzbekistan, this figure is more than
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800 tons. The increase in the volume of polymer toxic waste creates problems for the
environment and the atmosphere.

One of the most important conditions for increasing the durability of asphalt concrete
pavements is to improve the properties of bitumens and their correct choice, taking into account
operation. However, the deepening of oil refining in order to increase the output of fuel and oil
components leads to a deterioration in the quality of bitumen.At present, road bitumen grades
BND and BN do not meet the requirements of road construction in terms of heat resistance,
low-temperature crack resistance, adhesive properties, especially the surface of mineral
materials from acid rocks, resistance to aging.

The use of polymer powder significantly improves the performance of the technological
process for the preparation of asphalt concrete mixtures; the temperature of the discharged
mixture is reduced, the quality is improved and the duration of mixing is reduced, the ease of
processing of the mixture during laying and compaction is increased.

It is also important that the use of activated polymer powders significantly reduces the
consumption of bitumen and aggregates [20-26].

With the use of polymer additives increases:

. Efficiency of pavements for at least 3 years;

. The physical and mechanical indicators of the quality of asphalt concrete increase;

. The cost of repair and maintenance of roads is reduced;

. The quality of road bitumen is improved, including softening temperature, needle
penetration depth (penetration), extensibility and fully meets the requirements of the GOST
22245-90 regulatory document;

. The impact of industrial waste on the environment is reduced;

. Obtaining road mastic for dry, hot, sharply continental climate;

. Obtaining modified bitumen for dry, hot, sharply continental climate;

In the small enterprise "LABSTROY" from the "Testing Laboratory for Construction Products”
at the Fergana Polytechnic Institute, mineral additives from polymer waste for asphalt concrete
plants (APC) have been studied and produced for this purpose.

Conclusion

Road surfaces built in various parts of the Fergana region with the use of a polymer additive
have high performance. The use of a polymer additive in sandy asphalt concrete is especially
effective, since in this case it is possible to obtain coatings with high friction properties without
the use of fractionated crushed stone for this purpose.
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