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Abstract: the paper presents the results of a study of the physicochemical
characteristics of carbon black obtained by pyrolysis of worn automobile tires.
Determined are bulk density, ash content, pH, moisture mass fraction and
particle size distribution of ground carbon black. It has been established that a
decrease in the particle size of carbon black leads to an increase in bulk density,
acidity, humidity and practically does not affect the ash content. According to
the results of thermal analysis, the temperature range of the decomposition of
carbon black residues in the range of 150-900° C is determined.
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Annomayun. 6 pabome NpuBOOAMCs pe3yibmamvl UCCLE008AHUSA PUIUKO-
XUMUYECKUX XAPAKMEPUCTNUK MEXHULECKO20 Yenepood, NOIYHeHH020 RUPOIUIOM
USHOWEHHBIX aA8MOMOOUTbHBIX wuH. OnpeodeneHvl. HACLINHAAL NIOMHOCHb,
30n6HOCmMb, pH, Mmaccoseas oOons enazu u epamyiomempuieckull cocmas
UBMENILYEHHO20 MEXHUYECKO20 Yanepood. YCmaHo8leHo, UYmo YMeHbUleHUe
pasmepa 4acmuy mexHu4eckoz2o y2nepooa npusooum K y8eaudeHulo HACbINHOU
NIOMHOCMU, KUCIOMHOCMU, GIANXCHOCU U NPAKMUYEeCKU He GIusem Ha
30nbHocmy.  [lo pe3ynemamam — mepmMuueckoeo — amaiuza — onpeoeieH
memnepamypHulil OUANA30H PA3NIONCEHUS. OCAMKO8 MEXHUYECKO20 Yenepood 8
Juanaszone 150 - 900 °C.

Knroueswie cnosa: mexnuueckozo yenepooa, HACLINHASL NIOMHOCTb, 30JIbHOCHD,
UBHOULEHHBIX ABMOMOOUTbHBIX WUH, AHKEPUMA, NUPOJIU3.

The number of motor transport complexes is increasing annually in the world,
which, naturally, leads to the formation of used tire dumps. According to
statistics from the European Association, tire recycling in Europe produces more
than 9 million tons of shock-absorbed car tires. In the USA, the amount of used
tires is about 1.5 million tons, in the UK almost 500 thousand tons of used tires
are formed annually, of which 34% is recycled, 26% is recovered, 15% is burnt
and 6% is transported to landfills burial places. About 96 million used tires are
formed in Japan, 88.5% of them are processed, more than 400 thousand tons in
France, 460-510 thousand tons in Germany, and more than 1 million tons of
used tires are formed in Russia, of which it is processed no more than 10%.
According to statistics in our republic, about 1.0 thousand tons of used tires are
accumulated annually in NMMC alone (2018 y.) [1-3].

Among the existing methods for the disposal of used car tires, the best
method is thermal decomposition - pyrolysis.

The use of waste-obsolete tires as a raw material base is relevant both from an
economic and environmental point of view. Car tire is a valuable secondary raw
material containing rubber - 65-70%, carbon material -15-25%, metal cord- 10-
15%. Among these products, carbon materials are of great importance.
Therefore, the physicochemical characteristics of this product have been studied
in detail [4, 5].

The microscopic analysis of carbon material was studied. It was determined
that the carbonaceous material is a relatively fragile, lumpy black with a grayish



tint, an unpleasant odor substance, in some pieces of which there are metallic
inclusions. Before use, the carbonaceous material was crushed by a lab 600 CV
600 laboratory jaw crusher. The particle size distribution of the ground carbon
material was determined. It was found that particles of carbon material in a
fraction with a size of 0.063 mm, which is 63.0% of the total content of
particles, particles with a size of 0.25 mm is 24.0 mass %. Also, particles with a
size of 0.5 mm make up about 9.0 mass %.

The use of a carbon material having ground metallic inclusions as a filler of
rubber products adversely affects the quality of rubber products. Magnetic
separation is used to extract these metallic inclusions.

The physicochemical characteristics of the carbon material of the initial
(before grinding UM-1) and ground (UM-2) are studied are presented in Table 1

Table 1. Physico-chemical characteristics of the carbon material of the source
(before grinding UM-1) and ground (UM-2)

Specifications pu, glsm® pH A % W2, %
UM-1 0,408 + 0,02 6,5-5,4 22,70+ 0,44 0,40 + 0,05
UM-2 0,323 +0,02 6,5 22,65+0,44 0,24 + 0,05

An analysis of the results of the study (Table 1) shows that a decrease in the
particle size of the carbon material leads to an increase in bulk density, acidity,
moisture and practically does not affect the ash content.

The composition of the carbon material was also studied by x-ray phase
analysis. It is established that an analysis of the results of the research according
to the Rietveld method shows that the carbon material consists mainly of
amorphous carbon (88.4%), calcite (7.59%), ankerite (1.21%), zinc oxide
(1.14%) and other components.

The thermal stability of carbon black was also studied by derivatography.
Thermal analysis of the samples was carried out on a Labsys evo SETARAM
TG DTA DSC + 1600 instrument in the temperature range 30-950 ° C with a
heating rate of 5 deg/min.

It was determined that the DTGA curve consists mainly of two sigmoid cells,
which the process occurs in two stages. The first stage occurs in the temperature
range from 150 °C to 640 °C, while the mass loss is 3.46%.

The second stage takes place in the temperature range from 650 °C to 900 °C,
while the mass loss is 15.7%. Analysis of the TGP curve shows that the rate of
decomposition of carbon black in the temperature range 800-880 °C is maximal
and amounts to 1.88 mg / min.

The structure of carbon black obtained by the pyrolysis of worn automobile
tires was also studied by the IR spectroscopic method. It is established that the



structure of the carbon material formed after the pyrolysis of worn automobile
tires.

Thus, the obtained carbon-containing material according to physico-chemical
characteristics can be recommended for obtaining filled elastomeric
compositions.
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