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Abstract: Clean combustion is the main way for the efficient energy utilization of pyrolysis oil of organic solid wastes. The
content of aromatic hydrocarbons accounted for about 30% of pyrolysis oil from all-steel waste tires. The thermal value and
viscosity of the pyrolysis oil were similar to that of diesel, but the flash point was much lower, only 20 “C. In this study,
combustion experiments were carried out in a self-designed furnace, and the characteristics of the combustion temperature and
flue gas emission of pyrolysis oil were studied. It was found that the combustion temperature reached the highest when the
excess air ratio was 1. 3. When the excess air ratio increased to 1.4, CO content in the flue gas dropped to 0. NO_ content
increased with the increase of excess air ratio. When the excess air ratio exceeded 1.3, SO, content decreased substantially.
The increase of injection oil pressure could increase the combustion temperature, making the combustion more adequate,
reducing CO content in the flue gas, and promoting the generation of thermal NO . When the pressure rose from 1.5 MPa to
1.75 MPa, the combustion temperature, the CO content and the NO_ content varied the most. The increase of the nozzle
orifice diameter could increase the atomization cone angle, expand the oil fog to contact with the air at a larger angle, and CO
content dropped accordingly. Meanwhile, the increase of atomization cone angle could reduce the spray penetration distance,
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which shortened the flame length and the residence time of flue gas in high-temperature area, and reduced NO_ content.

Keywords: pyrolysis aromatic-enriched oil; excess air ratio; oil pressure; nozzle; combustion temperature; flue gas pollutant
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Figure 1 Photos of the waste tires pyrolysis pilot device and pyrolysis oil
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Table 1 Ultimate analysis result of pyrolysis oil %
Iﬁ E Cad Ha(] Oad N\«l Sad
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Table 2 Properties of waste tires pyrolysis oil
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Figure 2 Combustion experimental platform for pyrolysis oil
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Figure 3 Spray and combustion flame photos of pyrolysis oil
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Figure 4 GC-MS spectrogram and matter species distribution of

pyrolysis oil
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Figure 5 The adhesive temperature characteristic curve of the

pyrolysis oil
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Figure 6 Relationship between combustion temperature and pollutants

concentration under different excess air ratios
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Figure 7 Relationship between combustion temperature and pollutants

concentration under different injection oil pressure
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Figure 8 Relationship between combustion temperature and

pollutants’ concentration of different nozzle flow
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