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1-Tire Pyrolysis Oil
2-Char

3-B scission
4-Cracking
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7-Hydrogen transfer
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1-Benzene Toluene Xylene
2-Polycyclic aromatic hydrocarbon
3-H-Beat

4-H- Zeolite Socony Mobil-22
5-H-Mordenite

6-Silica Alumina phosphate

7-Li

8-In-situ
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Table 1- materials used in the process

aw Component Chemical formula Manufacture company

1 Ammonium nitrate NH4NO; Merck

2 Sodium hydroxide NaOH Merck
Commercial ZSM-5 . I

3 zeolite (Si/AI=38) Na,AlnSigs.n.16H,0(0<n<27) Tianjin
Commercial Y zeolite . N

4 (Sl/AI:lg) Na7A|7S|17043.32H20 Tlanjln

5 Commercial B zeolite [xNa.(1-x) TEA]JAIO,.ySiO,.wH,0 Tianjin

6 Distillated water H,0 Zolal

7 Bentonite Al,03.4(Si0,).H,0 Daejung

1- Olazar
2- Recovery
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1-X-ray Diffraction
2-Joint Committee of Powder Diffraction Standards
3-Isotherm
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Table 2- Effect of temperature on thermal pyrolysis

Temperature (°C) Y liquig(Wt%) Y solial(Wt%6) Y gas (W%)
230 42,77 33.56 23.76
245 40.29 32.33 27.38
260 34.29 31.45 34.26
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1-Field Emission-Scanning Electron Microscopy
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Figure 1- Schematic of the laboratory apparatus used in the catalytic cracking process
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Table 3- Feed characteristics used in the catalytic cracking process
Raw Properties
1 Density at 20 °C (g/cm°) 0.9414
2 Viscosity at 20 °C (cP) 6.3257

Vield, g, (WE%) = % 4100

f

Yield . (Wt%) =100 Yield,q . )
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Figure 2- XRD analysis a) Zeolite HB b) Zeolite HY c) Zeolite HZSM-5
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Table 4- Tissue properties of three zeolites obtained from nitrogen adsorption-desorption analysis

a 2
SR s miygn | Sea' ™M) s ome s gry | VM gn) | VS (em?/gr) | Voo (Cm®/ )
Y 812.7 9 803.4 0.36 0.34 0.04
ZSM-5 379.2 15.3 374.8 0.19 0.16 0.02
Beta 709 252.4 456.5 0.95 0.21 0.73
* t-plot external surface area. P t-plot micropore surface are. °Volume absorbed at P/P0=0.99.
? t-plot micropore volume ¢ Mespore volume (Vtotal-Vmicro)
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Figure 3- FE-SEM analysis a) zeolite Hp b) zeolite HY c) zeolite HZSM-5
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Table 5- Amount of coke on the catalyst

Zeolite type

HZSM-5

HY

Deposited Coke (g)
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Abstract

The increase in waste and used tires has become a serious problem in environmental pollution. As vehicles increase and the
average mileage of each vehicle increases, this pollution increases every day. Having a significant amount of thermal energy in
tires has made their recycling very attractive to solve environmental problems, so that the recycling of waste tires not only has no
harmful effects on the environment, but also the source of industrial development and economic profitability and processing and
production of other products. In this research, the aim of this study is to investigate the two-stage heat-catalytic pyrolysis process
of waste tires on ZSM-5, Y and B zeolite catalysts in order to produce quality of liquid fuel. The properties of the catalysts were
evaluated using X-ray diffraction (XRD) spectroscopy, scanning electron microscopy (SEM) and nitrogen adsorption-desorption
analysis. The performance of commercial catalysts in the catalytic cracking of liquid product resulting from thermal pyrolysis of
waste tires in the presence of nitrogen gas was investigated. The results showed that zeolite Y with liquid yield of 78.91% by
weight had better performance in the above process than the other two catalysts.

Keywords: Waste tires, Two-stage pyrolysis, Zeolite, Catalytic cracking.
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