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ABSTRACT

Compared to other waste, waste tire has much discharge quantity and calorie. When we use waste heat from waste
tire, it can be definitely better substitute epergy than coal and anthracite in high oil price age. To use as a basic data
for providing low cost and highly effective heating system, following conclusion was founded. Annual waste tire
production was 19,596 million in 1999, Recycling ratio was almost 55% and more than 8.78 million was stored. Waste
tire has lower than 1.5% sulfur contain ratio which is resource of an pollution, So it is a waste fuel which can be
combustion based on current exhaust standard value without any extra SOx exclusion materials. Waste tire has 9,256
Kcal/kg calorific value and it is higher than waste rubber, waste synthetic, waste fiber and combined daily life waste.
It is estimated that waste tire is higher calorific power waste energy as same as B-C oil. When primary and second air
quantity was 1.6 , 8.0 Nm*min, dry gas production time was 270 min and total combustion time was 360 min. In the
created condition of the optimum dry gas of waste tire, good quality and quantity was enoughly produced at 230°C. CO,
SOx, NOx, HC of air pollution material density were lower than exhaust standard value at the back of cyclone and dusty
was exceed than exhaust standard value. but there should be more research about the second pollution to make it lower
than exhaust standard value without dust collector.
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Table 1. The possession number of car, and tire production amount

Year 1996 1997 1998 1999 Unit
Car Possession Number 9,553 10,413 10,469 10,632 1,000EA:
Tire Production Amount 57,779 62,478 62,814 63,792 1,000EA
Source : Korea Tire Manufacturers Association. [
Table 2. Recycling of waste tire
‘ Year 1996 1997 1998 1999 Unit | .
Generation Amount 15,388 17,584 20,729 19,596 1,000EA
Recycling 10,782 10,522 13,626 10,816 1,000EA
Ratio 70 58.8 65.7 55.1 %
Source : Korea Tire Manufacturers Association.
Table 3. Recycling states of waste tires (unit : %)
Section 1996 1997 1998 1999
Regeneration Tire 11.1 102 8.7 9.0
. Rubber Powder 6.4 15.3 159 14.0
Processing
Bar 2.6 3.0 2.7 2.0
Sub-total 20.2 28.5 273 25.0
Cement Kiln - 9.6 28.3 512
. Heat Pyrolysis Incinerator 2.8 3.1 1.4 8.0
Recycling ;
Sub-total 2.8 12.7 29.7 59.2
Export 9.0 10.3 5.5 6.0
Public Work 60.6 40.3 314 -
Original Reclamation Work 7.3 8.1 6.0 9.6
Sub-total 77 58.6 43.0 15.6 i
Total 100 100 100 100
Source : Korea Tire Manufacturers Association.
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Table 4. E. C Countries and waste tire (1990)”

(Unit : 1,000 ton/yeqr, %)

Section Germany France England Ttaly : etc Total
Generation Amount 600 . 362 292 © 320 381" 1,95§
(Composition Ratio) (30.7). (18.5) (14.9) (16.4) © (19.5) (100)
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Table 5. Waste tire recycling condition of germany'”

Section Ratio Ton/year
Regeneration Rubber 2% 10,000
Regeneration Tire 20% 90,000

Rei;ygd' Export 11% 49,000
Effective etc. 3% 13,000
Using Sub-total 36% 162,000

Cement Kiln 34% 157,000

Heat Regeneration Tire 3% 13,000

Sub-total 37% 170,000
Reclamation(Original) 2% 10,000
Reclamation 6% 26,000
etc. (Pulverization) .
etc. 19% 86,000
Sub-total 27% 122,000

Total 100% 454,000
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Table 6. Element analysis of waste tire (Unit : wt%)

Waste Waste ~ Waste Waste Waste
Component Tire  Rubber Synthetic  Fiber
C 79.1 77.65 84.5 46.1

H 6.8 10.35 14.2 6.4

o 5.9 - - 41.8

N 0.1 - 0.06 2.1

S 1.5 2.0 0.03 0.2

ASH(90°C) 6.6 10.0 1.19 3.17
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Component  Rubber Carbon Sulfur Firework  Zinc-Oxide  Vulcani-zation Fiber Still
% 40~50 20~30 05~15 2~10 1.5~2.0 2~7 3~12 5~12
Table 8. Calorific value of wastes
Wastecalorific value ‘Waste Tire Waste Rubber Waste Synthetic Waste Fiber Life Waste
Higher Calorific Value 9,256 8,927 8,962 6,951 5,158

Table 9. The optimal combustion condition of waste tire

Introjection Amount Air supply (Nm*min)

Dry Gas Producing  TotalCombustion

(kg/Batch) Primary Secondary

Average Loss on

Time(min) Time(min) Ignition(%)

300 1.6 8.0

270 360 1.5

Table 10. Created condition of the optimum dry gas

Created Condition Dry Gas Waste Tire Waste Rubber ~ Waste Synthetic ‘ Mixed Waste
Pyrolysis Temperature (°C) 230 250 280 200
Primarily Supplied Air Amount (Nm®*/min) 1.6 1.2 13 1.8
Generation Amount of Dry Gas(Nm?/min) 7.2 6.7 ‘ 6.2 7.7
Dry Gas Amount/Primary Air Amount 4.5 55 6.3 43
Total Dry Gas Amount(Nm?/kg) 6.4 6.9 7.2 6.4
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Table 11. Concentration of major air-pollution materials of combustion exhaust gas .

Measuring Air Pollution

Exhaust Standard

Waste Tire

Position Materials Korea(’99)** USA Germany |
CO ppm 600(12) 150 50 2 .
SOx ppm 300(12) 30 50 65 |
Cyclone output NOx ppm 20(12) 180 100 87
Hcl ppm 50(12) 25 10 5
Dust.*mg/Nm? 100 69 10 170

*In case of dust, exhaust gas amount is lower than 40,000/hr among exhaust standard.

**( ) means standard oxygen concentration % of exhaust gas.
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