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Injection Technology of Combustible Dust in Direct Melting Furnace for Municipal Solid Waste

Hideharu SHIBAIKE, Hirokazu TANAKA, Masaaki NAITO, Yoshinobu NISHIDA and Tateo Usul

Synopsis : In the field of municipal solid waste disposal, the direct melting process of the coke-bed type shaft furnace is effective in prolonging the use-
ful life of the final disposal sites and reducing harmful matter such as dioxins. However, recently, it has become necessary to reduce coke
consumption for the direct melting process in order to prevent global warming and reduce maintenance costs. Accordingly, the authors have
developed technology for injecting various combustibles through the tuyeres of the direct melting furnace. In particular, combustible dust in
the pyrolysis gas dischanged from the furnace top was focused to reduce coke consumption. In this study, some experiments on combustible

dust injection through the tuyeres were carried out by using an experimental plant and a commercial facility.

The main results obtained are as follows:

(1) Combustible dust injected through the lower tuyeres is consumed by combustion and melting in the furnace. This technology is effec-

tive in reducing coke consumption and fly ash.

(2) Combustible dust injection through the tuyeres maintains low Pb concentration in the slag even under the condition of low coke ratio.

Moreover, combustibility in the combustion chamber is improved, and the generation of dioxins is suppressed.
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Fig. 1. Flow diagram of direct melting experimental plant.
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Fig. 2. Schematic diagram of direct melting furnace.
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Fig. 3. Flow diagram of combustible dust injection sys-
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Table 1. Properties of combustible dust.

Combustible dust
35.8
Chemical
H 1.0
composition "
( ) 7.8
massh
Cl 5.2
Ash 2 (mass%) 55.4
Lower calorific value (MJ/kg) 12.34
Mean size (mm) 0.075

1) Ultimate analysis 2) Proximate analysis
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Table 2. Properties of municipal solid waste (MSW).

MSw
Moisture (mass%) 42.6
Combustible (mass%) 45.5
Ash (mass%) 1.9
Lower calorific vaiue (MJ/kg) 8.74
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Table 4. Distribution rate of Pb.

Conventional Dust injection
Slag (mass%) 0.5 1.7
Metal (mass%) 2.5 2.9
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Fig. 9. Influence of dust injection on combustibility in

combustion chamber (CC).
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Table 5. Outline of No. 2 waste treatment plant in Ibaraki
City.

Specification
April 1996
300 t/d (150t/d X 2melting furnaces)

ftem

Start—up operation

Capacity

Treated waste Combustible and incombustible wastes

except recycling waste

Waste heat boiler, turbine and
generator (5000kW)
Bag filter, dry slaked lime injection

Heat utilization

equipments

Exhaust gas treatment

equipments and catalyst reactor

Table 6. Operating results of dust injection.
Conventional . .
K Dust injection operation
operation
Coke ratio (ke/t-w) 65 45 31
Injection ratio of dust  (kg/t-w) 0 80 90
Lime stone ratio (kg/t-w) 1 50 61
Waste treatment rate t/d) 157 155 162
Molten matter ratio (kg/t~w) 138 166 190
Molten matter temperature (°C) 1486 1470 1451
Fly ash ratio (kg/t-w) 52 24 27
Dioxin concentration at stack
0. 050 0.026 0.009
(ng-TEQ/m¥(s t.p.)
Lower calorific value of MSW
8.90 8.89 9.25
(MJ/kg)
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IR 20kg/t-w BNE LML 72, 512, BRETOHEN 2
REAFF VEREIIKTL TR, BB TOMRBEN
MENREEBZ b r b, M, ZOFEETOIKE X
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Table 7. Chemical composition of slag.

Conventional Dust injection
Coke ratio (kg/t-w) 65 45 31
Sio, (mass%h) 36.1 31.5 37.0
Ca0 (mass%) 38.7 35.0 36.3
Al,0, (mass%) 16.8 18.3 16.9
MgO (mass%) 2.2 2.1 2.1
Pb (mass ppm) 17 6 32

Table 8. Leaching test of slag.

( . L Standard for
Conventional | Dust injection recycling
Cd (mg/L) <0. 001 <0. 001 =0.01
Pb (meg/L) <0. 005 <0. 005 <0.01
cr® (mg/L) <0.01 <0.01 =0.05
As (mg/L) <0. 005 <0. 005 =0.01
Total Hg  (mg/L) <0. 0005 <0. 0005 =0. 0005
Se (mg/L) <0. 002 <0. 002 =0.01

FEGASIZ L B a— 2 ZAHD TIRLY N 30kg/t-wid, E2
BRIGAER T 7~ MER LI 10kgt-w B 5 H, THURER
MIAUROELEIZLZEDEELILNSD,

A 7 7 DR 5H RS R O B SR % Table 7, 812
R, (KT -2 ZLBTICBWTE 2T 7DFEERFIZA
E <A b S FHEEE [(mass%Ca0)/(mass%Si0,)] & 18 #%
T, 27 7 HPbiEEIL 10~30mass ppm L L & HERF L T
W3, 7o, EEBEEOBEHIET T RFEEYO AR
Lo th 5 HEHEHE PR FIRBT SR 46 5 O Hiak
B)O%MEL T\, ZOZehse, Ka—2 24&HTT
AR A Z P PIOBGAAIZ & D | T TO SRR TR H
TSR EN T B I EAb» 5,

5. iR

20vdE T Z ARBBMAR T 7 v b LU 150vdFEM
REdk % BT, afk g 2 b REAWGA A D FERE K& OV E R E A
B AT, DT OGS &S,

(1) BHITANEEET T, 23— AHHEBHBEET
AR TECRNO» SR & 2 L AP NICIRZ AR, Z0D
WA Z MIIFN TS - IER L TIHE S h, BfLor &
NAMIKIIHER L 0 EWT 5,

(2) TRZZFOPOANGAAIENIZ&LD, 2~7 2D
PERBER B ATRETH D, 3 — 7 2T 30kg/!t-w L XL
ETIERBTE 5,

(3) EI—2 2% FTEBs 2 PGAARIZKD
BB ORBTH 5 HRBILFMAV R TE, &
BB Pbid 95 mass% FEERIKAFEIT L 2 7 7 P b DIKER
EHEEARND L E 2T S RBLAHEREINS,
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