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Combustion Characteristics of Waste Tire Oil Produced by
Pyrolysis Process
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Table 1. Experiments conducted to figure out the combustion characteristics of waste

tire oil and light oil

Main items Checking items Equipment Condition Remarks
airflow rate: 4 levels (450, gun type
. . length and . 688, 833, 1028 m'/hr) burner
Dimension of flame ) digital camera . ~ .
diameter spraying pressure: 5 (3.75gal hr)
levels(6,8,10,12,14kg/cxt)
. hot air and
hot air T type
exhaust gas same as above
temp. thermocouple
temp.

: components
Combustion CO, NO, SO, exhaust gas

of exhaust same as above
performance Smoke scale analyzer
gas
fuel fuel consumption electronic
. . same as above
consumption rate(kg - hr) balance
JerdH 9] & HAHE ZASHA electronic barometer® A3t 1L, 'Er'—/\]' dEE
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Table 2. Compositions and calorific value of the waste tire oil and the light oil

. compositions calorific specific
item - e water content ravits
- valu L
oil carbon | hydrogen | nitrogen | total sulfur a. (wi. %) g vin
(wt%) (wt%) (wt%) (%) (Jeal kg) (25T)
waste tire oil 83.70 11.20 0.25 0.38 10,400 3.4 09
light oil(B Co.) 859 13.85 0.01 0.09 9.200 - 0.83
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Figure 1. Comparison of kinematic viscosity between waste tire oil and light oil.
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Light oil Waste tire oil
Figure 2. Flame size of light oil and waste tire oil at the same combustion condition of
10keg/cr and 833m’/hr of air supply.
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Table 3. Flames dimensions of waste tire oil and light oil at the different combustion

conditions
Spraying Ai - Dimension of flame (mm)
pressure 1 supp Y waste tire oil light oil
(kg o) rate(m' hr) length diameter spraying length diameter spraying
rate(kg hr) rate(kg/ hr)

450 800 200 680 160

6 688 600 150 112 520 150 0.1
833 550 140 ’ 500 130 :
1228 520 120 480 120
450 700 160 680 . 160

8 688 620 130 25 560 150 112
833 600 140 ’ 520 140 ’
1028 580 120 510 110
450 880 170 70 180
688 600 210 620 140 _

10 833 580 160 144 600 120 12.7
1028 570 130 510 120
450 830 180 980 180

12 6838 760 160 155 650 160 138
833 700 150 620 150
1028 650 140 560 110
450 1050 190 830 220

14 688 810 200 164 950 150 150
833 700 140 ’ 620 140 ’

. 1028 650 130 600 130
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Table 4. Compositions of exhaust gas when the waste tire oils are burning in the

burner
pressure ,
oy | e [ T7C0 [ 0O [ NO | SO | air | Tw | Tw | smoke
(ppm) | (%) (%) (%) | ratio () (C) scale
450 25 193 13.7 302 169 1.14 177 27 8
688 85 0 9.2 321 125 1.68 237 27 6
6 833 104 38 7.8 244 47 1.97 250 26 4
1228 12.8 7514 6.1 125 31 2.54 253 26 5
450 1.3 8982 14.6 222 180 1.06 172 26 9
688 6.0 4 11.1 433 154 1.39 242 25 5
8 833 9.2 10 87 329 48 1.77 259 24 3
1028 114 194 7.1 194 16 2.18 272 22 4
450 1.2 off 14.7 252 off 1.06 | 158 30 7
10 688 5.1 0 118 422 18 132 1 254 30 2
833 7.5 0 10.0 393 171 1.55 273 28 4
1028 10.2 0 8.0 291 95 1.94 286 27 2
450 15 off 14.5 221 off 1.08 139 29 8
12 688 4.0 3 12.6 391 273 1.23 252 29 4
833 6.5 3 | 107 386 238 1.44 74 28 2
1028 9.0 18 89 315 130 1.74 295 27 2
450 1.2 off 14.7 252 off 1.06 141 27 8
14 688 1.9 21 14.1 348 252 1.10 268 26 6
833 5.2 0 11.7 429 243 1.33 285 28 4
1028 8.3 0 9.4 356 169 1.65 308 29 2
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Table 5. Compositions of exhaust gas when the light oils are burning in the burner

S . Compositions of exhaust gas
praving Air supply light oil

pressure (ot ) : -
(kg o) ratetm 02 (%) (CO €Oz | NO | 30c | air | Tow | Tar | smoke
ppm) | (%) | (ppm) | (ppm) | ratio (C) ) scale

450 3.3 82 13.1 36 0 1.18 181 33 9

6 688 9.2 94 8.7 27 0 1.79 235 33 3

833 11.0 1346 74 6 0 2.09 246 33 3

1228 159 3599 3.7 22 68 4.10 187 32 5

450 1.2 11523 14.7 27 327 1.06 169 33 9

8 688 6.9 0 104 40 0 1.49 243 33 2

833 95 0 85 34 0 1.82 257 33 2

1028 11.8 2101 6.8 4 0 2.28 270 33 4

450 0.6 off 15.1 31 off 1.03 164 32 8

10 688 54 1 11.5 47 0 1.34 251 31 1

833 11.0 21 74 28 0 2.10 284 33 2

1028 10.6 off 76 31 off 2.02 285 32 1

450 1.1 off 14.8 36 off 1.06 156 32 9

688 4.1 0 125 51 0 1.24 256 32 2

12 833 65 | 0 | 107 | 48 144 | 281 | 3 1

1028 9.6 0 84 38 1.84 295 31 2

450 1.3 off 14.6 33 over 1.07 151 31 8

14 688 2.6 0 13.7 52 0 1.14 267 31 3

833 6.0 0 11.1 49 0 1.39 273 28 1

1028 85 0 9.2 49 0 1.68 306 29 1
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