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Abstract

To design and construct a moving bed stoker incinerator for incineration treatment of the domestic oil fly ash, operating con-
dition and moving bed area of incinerator were determined by performing incinerate experiment of the oil fly ash in the muffle
furnace which simulates moving bed stoker incinerator in all conditions. Incineration process of the oil fly ash could be divided
into 3 stages, every stage needs the appropriate operating condition for effective incineration, The optimum content of water in
the heavy oil fly ash was found to be 20 wt% to prevent the ash from flying and reduce the volume. Science combustion rate
of oil fly ash depends on the oxygen content, the incinerator must have a equipment to control the oxygen content in the com-
bustion air. The optimum temperature was 750~800°C in order to prevent adhesion to the stocker and evaporation of metal com-
pounds of low melting point. Uniform combustion reaction and acceleration of combustion rate required agitation during the
combustion of oil fly ash. The incineration rate was 12.53 kg/m*hr and the working area of moving bed incinerator was found
to be 60m? to incinerate 18 tons of oil fly ash per day.
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Fig. 1. Schematic diagram of the incineration experiment a apparatus.
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Table 1. Characteristics of the incineration experimental

apparatus
Size internal 21 x 21 x 28 (cm)
external 50 x 50 x 60 (cm)
Power 220V, 12kw
Thermocouple Kantal, K-Type
Heat Insulator Ceramic Wool
Max. Temp. 1100°C
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Table 2. Mixing ratio of standard blending specimen

U123 U4 ‘ Us | U6 Y1 ] Y2 P12 ] P34
1392 814 1850
Generation (ton/year) 967
31% 32% 37% 50% 50% 50% 50%
Mixing ratio (%) 193 8.6 89 103 8.1 8.1 184 184
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Fig. 2. Effect of moisture content in oil fly ash on the in-
cineration rate. (O,; 15 vol%, 700°C)
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Fig. 3. Effect of moisture content of oil fly ash on the
Incineration temperature in ash layer. (O,; 15 vol%,
700°C)
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Fig. 4. Effect of thickness of oil fly ash layer on the incin-
eration rate. (Oy; 15 vol%, 700°C)

Table 3. Variation of moisture evaporation rate and incin-
eration rate on with thickness of oil fly ash layer in
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Table 4. Rate of moisture evaporation and incineration for oxygen content and

incineration temperature (g/cm2hr)

Time { min. )

Fig. 5. Effect of oxygen content in the incinerator on the
incineration rate. (H,O; 20 wt%, 700°C)
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Rate Moisture evaporation Incineration
Temp, Oxygen content (%)} 5 1 15 21 7 1 15 21
500°C 0.65 0.68 0.70 0.67 0.15 0.18 023 0.29
600°C 0.83 0.84 0.85 0.86 0.16 0.22 028 035
700°C 1.09 0.96 1.05 1.04 0.19 0.22 0.8 039
800°C 1.52 135 1.53 1.50 0.19 0.24 027 037
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Table 5. Incineration rate and reduction ratio depending on content of unburned-carbon and sulfur
U123 U4 105 U6 Y1 Y2 P12
C(%) 39.7 16.3 52 13.6 79.0 79.0 81.1
S(%) 12.0 16.2 20.7 15.3 6.50 6.30 5.60
Incineration rate 0.35 0.53 0.97 0.95 0.16 0.16 0.15
Reduction ratio 1733 172 1/1.7 1/2.3 1/23 1/23 126
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cineration rate and ash layer temperature. (H,O;
20 wt%, ash layer thickness; 35 mm, 700°C)

Table 6. Relation between maximum temperature and flow
rate of combustion air

Flow rate of 10 Nl/min 20 Nl/min 30 Nl/min
combustion air| (5 cm/sec) (10 cm/sec) (15 cr/sec)
Maximum 885 915 846
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Fig. 7. Effect of ash layer thickness on the incineration rate
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Table 8. Furnace area for incineration treatment of oil fly
ash(18 ton/day)

Operation time (hr) furnace area (mz)
8 179.6

24 599

Table 7. Relation between maximum temperature and incineration rate with ash layer thickness

Ash layer thickness 21 28 35 70

Maximum temp. (°C) 759 807 846 1002
Incineration rate per unit area (g/cm’hr) 0.762 1.022 1.253 2.541
Incineration rate per unit volume (g/cm’hr) 0.363 0.365 0.365 0.363

J. of Korean Inst. Resources Recycling Vol. 18, No. 1, 2009




HEGE B A3 FiRe] gl 4 R 29

3 7 3
D) 339 Aashge dake Aold] o) 3
TES, 7 GAEE ZAH Adt olfold 4

3) TR daEne ArFie A dFEsine,
A2 Q479 24 7% glolok sk, ket
3748 /38 azd qEy] feME BRds )
g Zgolof s}

4) A8 SE3Ee] 43 2 98 WHEa, &
2R 43 2 O} fries SeE 99 o4
25X T50°C~800°CR. frAl8loF 8lL, S48 a3
G A2uEH AadRe] IS da A F 253
9] adte] g7

5) T8 eeuAde] 2745 E 12,53 kg/m?hr
219 18wn®] $F3E AR5 Halrde 60 m?
o A asi)

028

L PR, 1992 SolBESEREss, P 49, ERHITIL.
2. ESEBYNTRHSE, 1991 : RS RHSt WML Hulr

PINCRATERRES 595%).

3. T. Ono, K. Hoshizaki, and J. Suzuki, 1973: SR
HIZET 2 HNE 202 BRI RO -, B
TIVRSERTERT BRSO, IO 72120.

4. T. Ono, K. Hoshizaki, J. Suzuki, and Y. Ishihara,
1973 : FHRENTHEORSS, KIEFIE, 24, p. 15.

5. WIIFK, 1975 NGK BEipRsUEMIGEENE, Froos.

6. Adnan Aydin, 1988 : Recovery of Vanadium Compositions
from the Slags and Fly Ashes of Power Plants, Chimica
Acta Turcica, 16, 155.

7. D. ]. Eatough, N. L. Eatough, M. H. Hill, N. E Mangelson,
and L. D. Hansen, 1984: Identification of VO," in
Particies from the Flue Lines of Oil-Fired Power Plants,
Environ. Sci. Technol, 18, p. 124.

8. Y. Mamane, J. L. Miller, and Y. G Dzubay, 1986:
Characterization of Individual Fly Ash Participles Emitted
from Coal- and Oil-Fired Power Plants, Atomospheric
Environment, 20, p. 2125.

9. Ishwar P. Murarka, 1987 : Chemical Characterization of
Fossil Fuel Combustion Wastes, Electr. Power. Rs. Inst.
Rep. Epri. EA5321, p. 148.

10. G L. Fisher, K. L. McNeill, B. A. Prentice, C. J. Democko,
A. R. McFarland, and G L. Finch, 1984 : Comparison of
Environmental Particulate Matter Derived From Stationary
Sources, Particulate Science and Technology, 2, p. 75.

11 MR, eIRE, S50, ANk, oo, =SEE, 1996
S S/l A7 #3712 Iy, S
S84, 13(2), p. 236.

11. J. J. Moore, 1981 : Chemical Metallurgy, Butterworths,
London, pl181.

12. D. Kunii, and O. Levenspil, 1969 : Fluidazation Engineering,
p- 72, John Wiley & Sons. Inc., New York.

B % R

AR DAY AYdrd
«F HeA 169 45 Fx

[

o SRR AT AP
3 34 169 4% Fx

& K =

»

FHALAANTY Y

pise] T 1..':?'%
% 2354 168 43 FHF

AdemelE Al 189 A 135, 2009



