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A Fluidized-bed Gasification and Ash Melting Plant
by Yuichi I[IDA, Atsushi SHIMODA, & Takao KOBAYASHI

A new fluidized-bed gasification and ash melting plant (140 t/24 hours, 3 sets) has been successfully installed at Asahi Clean Center,
Kawaguchi City. The main features of this plant are: 1) Mixed combustion and melting of ash (into slag) from the other incineration
plant, 2) Fly ash recirculation and milling treatment of incombustibles (resulting in reduction of landfill residue), and 3) Oxygen
enrichment for low calorific waste combustion. Boiler steam is mainly used to drive a power generation turbine (Max. 12000 kW). The
generated power is used within the facility and surplus power is sold to the local electric power company. The average treatment at this
plant is 142 tons of waste/day/line and 11.4 tons of ash/day/line. Out of 8300 kW of power generated 3800 kW are sold to the local
electric power company (in case of three lines operatinon).

Keywords: Gasification furnace, Ash melting furnace, Slag, Slag conversion rate, Ash recirculation, Oxygen enrichment, Delivered ash, Wet scrub-
ber, Dioxyns, Power generation efficiency
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Fig. 1 Flow sheet
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Table 1 Performance test results

HAT AR B% CH piii] HHEAH
Unit Line A Line B Line C Common | Gurantee
AL b5 ZH  Waste t/d 150.8 1483 1499 - 140
Capacity of treatment "y, ez polivered ash t/d 186 - 187 - 185
¥V LA Dust g/m*(NTP) <0001 | <0001 <0001 - 001
HALKFE HC ppm <1 <1 <1 - 10
R NOx ppm 21 32 36 - 50
mEER{LY  SOx ppm <1 <1 <1 - 10
—#fbi#E CO ppm 2 3 2 - 10
¥4+ %Y ¥ Dioxins ng-TEQ/m’(NTP)| 00083 0.00070 0013 - 0.05
#AKS  Total-Hg mg/m’ (NTP) <0005 | <0005 | <0005 - -
AT 7 EH IRl AKIYA Cd mg/kg <05 <05 <05 <05 9
gvtéﬁﬁl“; (liazf contents - gr py, mg/kg 213 150 275 216 600
At As mg/kg <05 0.5 <05 <05 50
#KSE  TotalHg mg/kg <0005 | <0005 | <0005 | <0005 3
27 7 s A ARIYLA Cd mg/I <0001 | <0001 <0.001 <0.001 001
fﬁiﬁfﬁgi‘ﬁleaChate # Pb mg/I 0.006 0.002 0,001 0,003 001
Ailizas  Cro mg/I <0005 | <0005 | <0005 | <0005 0.05
M#E As mg/l <0001 | <0001 | <0001 | <0001 001
#7K8  Total-Hg mg/I <00005 | <00005 | <0.0005 | <0.0005 0.005
Ly Se mg/I <0001 | <0001 | <0001 | <0001 001
TEER)F Power generation efficiency % - - - 17.1 15.0
PdWR)F Power supply efficiency % - - - 9.0 -
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£2 Al oBEIRR (12/1~5/25FT0 176 HH)
Table 2 Operation results (176 days from 12/1 to 5/25)

HLAT AR B% CH Jem
Unit Line A Line B Line C Common
M8 B 8% Z A
The days of operation d Waste 102 84 130 316
L IR
Delivered ash % 80 121 296
% . S LPE =
e “ 142.1 144.6 1405 142.1
Average of treatment t/(d - %) Waste
capacity IR
Delivered ash 11.0 11.6 12.2 114
R RS EER Ty 2 ks _ _ _ 1027
Average of power MWh/d 2 lines operation .
generation =
_ 3Flk - - - 2002
3 lines operation
SRS 2l _ _ _ 204
Average of power supply MWh/d 2 lines operation .
sold to outside 3Kl - - -
. . 914
3 lines operation
VA 7 VRO R E R
Average of power supply MWh/d - - - 7.0
to the recycle facilities

D CHAEOBBRECERD2D, K% EDEMEEIRZ LTWwh,
Each line is stopped temporaring for reasons of waste balance and maintenance
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Table 3 Treatment result and CO concentration of line C, December 2002

noH Ny i1k 1ﬁ£ﬁﬁ)7(%fj'iﬁ COMIE A OH Z AT @ﬁ)‘?)ﬁﬂﬂi COMmIE
Date Waste Delivered ash CO Date Waste Delivered ash CO
(v/d) (t/d) (ppm) (t/d) (t/d) (ppm)
12/1 142.89 0 31 17 144.30 829 05
2 142.50 0 38 18 151.80 16.59 0.1
3 145.50 5.62 4.0 19 14340 15.08 0.2
4 149.30 3.89 2.6 20 149.30 1553 0.3
5 149.10 551 4.6 21 150.80 10.34 0.2
6 140.00 10.26 31 22 148.20 15.01 0.7
7 121.10 10.66 45 23 145.10 1548 0.5
8 150.60 13.18 7.2 24 140.10 16.28 12
9 142.60 10.14 54 25 139.80 1244 1.0
10 147.60 13.90 29 26 133.00 14.20 0.7
11 152.70 14.24 1.1 27 139.00 1352 0.6
12 137.80 12.84 0.4 28 130.52 1648 0.2
13 139.90 12.19 1.7 29 142.02 0 14
14 145.00 13.06 0.4 30 122.28 484 0.8
15 135.40 753 0.6 31 13271 7.16 1.0
16 131.90 10.40 12 Aiﬁge 141.49 1047 18
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