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Research subject: The use of scrap tires to recover energy and their
compounds is an effective way to protect the environment and recover
energy and materials.

Research approach: The aim of this research is to investigate
the process of tire pyrolysis as well as the simultaneous pyrolysis
(copyrolysis) process of tire and mazut. Here, the effect of different
operating conditions such as temperature, volumetric nitrogen gas,
heating rate and size of tire parts on the physical quantities and
physical properties of the products manufactured by these processes
have been investigated.

Main results: The optimal operating conditions for these experiments
are 420 °C, the volumetric gas flow rate is 100 ml / min and the heating
rate is 3 °C / min. The volume of the reactor is 500 ml and the amount
of mazut in the copyrolysis process is 30 wt %. The highest amount
of liquid produced in the process of pyrolysis was achieved using tire
parts with the particle size of 0.5x2x4 cm3, which is %43.3 by weight.
In contrast, the largest liquid product produced in the simultaneous
pyrolysis process of the tire and mazut was obtained using tire parts
with a size of 0.5x4x4 cm3, which is %52.3 by weight. In this study, the
physical properties of liquid products produced by two processes of
pyrolysis of tire and copyrolysis of tire and mazut, such as kinematic
viscosity, density and refractive index, have been investigated.
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Table 1. Weight percentages of tire constituents [19]

COMPOUND PASSENGER CAR TIRE (wt. %)
Natural rubber 14
Synthetic rubber 27
Carbon black 28
Steel 14-15
Fabric, fillers, accelerators, 16-17
antiozonants, etc.
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Table 2. Tire components specifications of different sizes

Size of parts Side area of each tire Weight of each piece of
(cm?) (cm?) tire (g)
4x4x0.5 40 10.3
4x2x0.5 22 5.8
2x2x0.5 12 3.5
4x2x1 28 8.7
Tire powder - -
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Table 2. Tire components specifications of different sizes

Specifications Results Method
Relative viscosity at 80 °C (cSt) 13.5 ASTM D45
Kinematic viscosity at 80 °C (cSt) 101 ASTM D445
Relative viscosity at 100 °C (cSt) 6.2 ASTM D445
Ash content (wt. %) 0.06 ASTM D482
Density at °20C (kg/m?) 939.1 GOST 3900
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Figure 1. Scheme of the pyrolysis and copyrolysis systems
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Figure 2. Weight percentage of solid and liquid tire pyrolysis products at different temperatures
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Figure 3. Weight percentage of tire pyrolysis products in different volumes of nitrogen gas
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Figure 4. Weight percentage of tire pyrolysis products at different heating rates at 420 °C
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Increase in the liquid production of the copyrolysis process regardless of the effect of the mazut .4 Table

Size of tire parts Liquid weight Liquid percentage | Percentage of liquid added

(cm?) percent in pyrolysis in copyrolysis without Mazut effect

4x4%0.5 39 523 5.4

4x2x0.5 43.3 50.6 0.7

2x2x0.5 35.1 50.2 6.1
4x2x1 30.2 48.9

Tire powder and mazut 30.3 42.8

Mazut 65.3 - -
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Figure 5. Physical properties of pyrolysis tire liquid products at different temperatures
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Figure 6. Comparison of the viscosity of pyrolysis liquid products (left) and tire and mazut copyrolysis (right) at
different tire size sizes at 420 °C
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Figure 7 Comparison of the density of pyrolysis liquid products (left) and copyrolysis of tire and fuel oil (right) at
different tire size sizes at 420 °C
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Figure 8. Comparison of molecular masses of pyrolysis liquid products (left) and copyrolysis of tire and fuel oil
(right) at different tire size sizes at 420 °C
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