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Characterigtics of pyrolytic products derived from pilot-scale
pyrolysis of scrap tiresin rotary kiln
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Abstract : Scrap tires were pyrolyzed at 450 —650 , and the oil yield was 42. 7% —45. 0%. The
complete distillation curvesof oil were acquired. Thelight fraction below 200  amounted to as much as
33 % —40 % and increased with pyrolysis temperature. Fourier trandorm infrared spectroscopy (FT-
IR) analysisof the pyrolytic oil showed that higher pyrolytic temperature yielded more aromaticsin the
oil. Thisphenomenon could be explained by the Diels~ Alder route of the primary oil vapor to secondary
aromatic compounds. The yield of pyrolytic char was about 39 % —44 %. Pyrolytic char contained
relatively high content of ash ( > 12 %) and sulfur. The char had fairly developed mesopores and
macropores. The surface area of the pyrolytic char increased with pyrolyss temperature before 550
while it was relatively stable at higher temperature. The pore volume of pyrolytic char increased with
pyrolyss temperature and reached the maximum at 550 . The maximum specific pore volume of char
occurred at 50 nm pore diameter.
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Tab.1 Proximate and ultimate analyss of scrap tires
/| % | % Qb ad
Cad Had Nad S Ou Vad FCa Aad Mad /(M- kg™t)
84.35 6.73 0.39 1.61 1.54 62.24 32.28 4.34 1.14 34.9
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Fig. I Schematic diagram of pilot-scale rotary kiln reactor
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Tab.2 Comparison of distillation between pyrolytic oil and crude oil %
(i.b.p. 200 ) (200 350 ) (>350 )
600 40. 48 31.79 23.39
500 33.89 34.37 26.92
9.89 18.97 69. 68
10.45 23.47 66. 08
3
Tab.3 Characteristics of pyrolytic oil
w(0) + w(C)/ p/ APl y(40 )/ Gev/

0 % H)/ % N)/ % % | %
/ w(C)/ % w(H)/ % w(N)/ % w(S/ % 1% w(H) (kg- m?) 10°nt - sY) |/ (MJ - kg'®) ww/ %
450 84.32 10.92 0.42 1.55 2.73 0.64 941.2 18.2 3.69 27.5 41.93 1.57
500 84.26 10. 39 0.48 1.54 3.39 0.68 961.9 15.0 3.06 17.0 41.63 2.65
550 84.55 9.59 0.64 1.26 3.96 0.74 986.9 11.3 3.29 20.0 41.03 3.98
600 86.14 9.54 0.70 1.27 2.35 0.75 955.0 16.1 2.35 11.0 41.55 0.91

650 86.10 9.06 0.84 1.11 2.89 0.79 982.7 11.9 2.50 13.5 41.05 2.54
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Tab.4 Proximate and ultimate analysis of pyrolytic chars
! % ! %
0/
Mad Aad Va FCa  Qu/ (MJ- kg™%) C H N S
450 3.40 12.51 16.61 67.47 31.2 81.36 2.08 0.53 2.26
500 2.35 12.32 16.14 69. 19 31.5 82.93 2.28 0.64 2.32
550 1.28 14.58 6.92 77.22 30.0 80.28 1.46 0.53 2.40
600 1.98 14.30 5.86 77.93 30.4 95.41 1.73 0.63 2.85
650 1.48 13.94 6.27 78.32 30.1 81.73 1.39 0.51 2.55
5
Tab.5 Ash compostion of pyrolytic chars %
0/ Na Cu g Al Fe Zn Ca
550 0.03 0.41 0.18 0.10 3.66 6.47 0.28
600 0.01 0.23 0.28 0.11 3.09 5.80 2.42
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