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A Study of Microwave Waste Tire Pyrolysis in a Batch Reactor
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TCorresponding author :
sskim@kier.re.kr Abstract >> A series of microwave waste tire pyrolysis experiments were con-

_ ducted using a lab-scale batch reactor to delineate the effects of microwave ou-
Ez\iies'zzd 2(7) iif;i?:;gffﬂ put power on the pyrolysis behavior of waste tire. As results of experiments, it was
Accepted 30 October, 2017 found that as the microwave output power was increased from 1.22 kW/kg to

2.26 kW/kg, the reaction temperature and oil yield increased significantly and
the required time and microwave power consumption decreased remarkably,
respectively. With increased power consumption, the content of the fixed carbon
of pyrolysis residue increased.
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Fig. 1. (a) Lab-scale batch microwave pyrolysis system : (D
microwave cavity; (2 quartz reactor vessel; 3 waste tire; @
pyrolysis product(vapor); @ to condenser; ® carrier gas; @
thermocouple, (b) 1L and 2L scale quartz reactor vessels
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Table 1. Results of proximate and ultimate analyses of the
waste tire sample

Types of analysis Item Content
Moisture 0.63
Proximate analysis (Wt%) Volatile matter 0569
Ash 3.18
Fixed carbon 27.71
C 43.0
H 29.8
Ultimate analysis (wt%) N 43.0
(0} 29.8
S 43.0
Higher heating value (kcal/kg) 9,120

Alme 329 3.18%, 33 1.82%,
a7 9,120 kcal/kgoe]| ATh
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Fig. 2. Time-dependent variations of (a) temperature and (b)
oil yield at different microwave output power
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Fig. 3. Effect of microwave output power on the required time
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Fig. 4. Effect of microwave output power on the oil yield
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Fig. 5. Effect of microwave output power on the reaction tem-
perature
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Fig. 6. Relation between the reaction temperature and oil yield
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Fig. 7. Effect of microwave output power on the microwave
power consumption
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Fig. 8. Relation between the microwave power consumption
and oil yield
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Table 2. Results of proximate and ultimate analyses of the
products of microwave pyrolysis

Microwave output power
Products Typle s .Of Item (kW/kg)
analysis 1.78]1.64|1.304.49]4.15
Moisture | 1.02 | 0.99 | 0.91 | 0.86 | 0.90
Proximate| YORtile 806 | 870 | 633 | 426 | 4.42
analysis
(wits) | Ash_[10.18]10.61]11.28]837 | 9.19
Fixed
. e [80.74{79.70 81.48 86,51 |85.49
Residue
‘ C  |[85.83(85.11(84.44(87.51[86.70
grllglnyl’:ltse H | 144|144 |128] 1111 1.03
(wi%e) N [o082]072]072]062]065
0 |004]004005]005]006
Yield (Wt%) | 48.7 | 473 | 45.7 | 464 | 445
S | 167]208|237|223]232
Ultimate | € |85.1085.8285.53 |85.70[ 86.80
oil analysis H 10.25/10.35{10.55{10.45{10.15
(%) N |o061]086|048]051]039
S 1078]078 1077060059
Yield (wt%) | 362|339 [ 364|378 347

Table 3. Results of proximate and ultimate analyses of the
products of conventional pyrolysis (450°C)

T f
Products ypes? Item Content

analysis
Moisture 1.16
Proximte Volatile 1547

analysis
(wivg) |_Ash 13.97

Fixed
69.40
Residue carbon
C 80.97
Ulti;na.te H 2.07
amalysis | 076
0 0.05
yield (wt%) 39.1
S 1.70
Ultimate ¢ 86.23
oil analysis H 10.53
i
(%) N 0.43
S 091
yield (wt%) 45.0
2u} dEFE dojR U] £ 29.3-43.7%
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