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A Fluidized-bed Gasification and Slagging Combustion Plant - Ecotopia Ikehara -

by Kazuaki WATANABE, Daisuke SAKU, & Katsutoshi NARUSE

A novel fluidized-bed gasification and slagging combustion plant has been successfully installed at Ecotopia Ikehara, run by the
Kurahama Sanitary Facilities Association, Okinawa. This plant has a capacity of 103 t/d X 3 lines (total of 309 t/d) and furnace flue gas
is effectively used in a waste heat recovery boiler which generates a max. of 6000 kW via a steam turbine generator. Dioxins in fly ash
is kept below 0.25 ng-TEQ/g, without the use of fly ash dechlorination process, significantly lower than the national standard which is
3 ng-TEQ/g. Slag generated at this plant sufficiently meets 2 Japan Industrial Standards stipulations, namely JIS A 5032:2006 (slag
material for road construction) and JIS A 5031:2006 (slag aggregate for concrete). Test results are showing favorable steam flow con-
trollability and expectations are great for this plant’s use not only as a waste treatment system, but also as a PPS (Power Producer and
Supplier).

Keywords: Fluidized-bed, Gasification, Ash melting, Slag, Fly ash, Dioxins, Power generation, Japanese Industrial Standard, Slag aggregete quali-
ty, Steam flow contorollability
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Table 1 Leaching test and analysis results of dioxins in

F£2 AT 7R O RS R
Table 2 Leaching test and analysis results of slag

solidified fly ash e
VTR HEAE
JLdt LIREL RS HH BAL ) Guaranteed #1 #2 #3

THH AT S - Item Unit i

it Unit Guaranteed Analysis results value

em nl

value TN
Sample A | Sample B | Sample € "}“‘ﬂ(ﬂa‘ mg/L | =0.0005| <0.0005 | <0.0005 | <0.0005

TVEVKR| | KRB | ORBRE | R | R -8

R-Hg ND ND ND ND HRIVL

KSR /L | <0005 | <0.0005 | <0.0005 | <0.0005 o mel | OO | | o |

THg mg =0 X ! X "

oh mg/L | <001 | <0005 | <0005 | <0.005
% é] db STAL L | =03 | <0005 | <0005 | <0005 % [ ffipon
Ko 2o mg/L | =005 | <002 | <002 | <002
g £ ph mg/L | =03 | <001 | <001 | <001 LI e
@&’s g U mg/L | <001 | <0005 | <0005 | <0.005
8 Affizoa T8 |As ' ' ' ‘
el mg/L | =15 | <005 | <005 | <005 YLo
% mg/L | =001 | <0005 | <0005 | <0.005
"
gj mg/L | =03 | <001 | <001 | <001 oE
D R
- F mg/L =08 <0.1 <0.1 <0.1

Lyl g | =03 | <001 | <001 | <001 —

Se 25 5% /L =1 <0.1 <0.1 <0.1
FAXFV | ng | _g05 | 0061 | 0055 | 0096 5 = - : : :
DXNs TEQ/g | = : - : ok _

Tl mg/keg | <15 | <002 | <002 | <002

“ — s s - éJdFirﬂ\ mg/kg | =150 <1 <1 <1

3. EHRKR o
§ i;{) mg/kg | =150 12 11 10
= . - . o <
ARGHTH, Por 2P L, &SR z;'ﬂ HE N I A R
\, N N . - . i 6+ =
0 —BE LW HEFREMSZRT SN Tw LA, §IEN: w2 C;
. , S| OF%
ERBRICBW IS E2 527 ) 7T A2 E. 3 é As meg/kg | =150 <2 <2 <2
B b
0)%’5%0)4‘&”%1’1-—[;‘011—\‘1-0 § ;:I/‘/ mg/kg <150 <2 <2 <2
S . .. - 2| Se =
3-1 RERKEHITAFx EEEE S o
e e . o)~ o 2% | mg/kg | 4000 | <50 <50 <50
Ak Tl, BRRIKEILWOF A+ 52 VHEA= F
22V, 025 ng-TEQ/g &\ ik L\ H F 2L AT gﬁg mg/kg | 4000 | 130 110 110
SNTW5D, MERERERIZ BT 2 AKX ALY o 7 it e
L LG TN 4 S, R A AT Bk ] Density in
Bk NS F A F F v VEHEA RO RO ZFRL saturated wem' | 2245 | 204 903 904
WRT o —fRIIC T A F F 2 VHEEA R L ILdElE Surfd%i,e*dry
conartaon
DEET ON TV B IGAITIE, In2BiE R bEEE 2 3%E L ok
THAF 5T VHBPIRRT 2T T W5, K V‘t’)ater ; % =30 | 069 0.74 0.72
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Wik TIIMBBIE AL B L3R, PR ERBES T - S
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x£3 A7 7MWERE (IS A 5031)
Table 3 Analysis results of slag (JIS A 5031)

IHH Hifir S HEAE
Ttem Unit Guaranteed value #4 #5 #6
RAL 7 N5 5 % <15 372 375 379
Ca0
IER
(=230 %ix ? gﬁ? % =20 <0.01 0.01 0.02
Chemical — "
constituent S:Omﬂ:ﬁ"‘ﬁ % <05 <01 <01 <0.1
3
#k P
F % <10 <0.1 <0.1 <0.1
e
atsd % =2 0.00 0.00 0.00
Swelling
MR BE L
Density in absolutely dry g/cm’ =25 292 291 292
condition
Wk e p <
Water absorption % =30 069 074 072
MR |tk , -
Physical Soundness % =10 51 43 29
property RO H 5 2%
Solid volume percentage for % =53 60.1 59.7 60.4
shape determination
TRk 53
Content of materials finer % =70 2.3 38 5.6
than 75 um sieve
TNAY T F BOGSRER _ FlI= et pll S pil==s
Test for alkali-silica reactivity No reactivity No reactivity No reactivity No reactivity

F4 AT RS (JIS A 5032 @ FM-25)
Table 4 Particle size distribution of slag (JIS A 5031 : FM-2.5)

55V EIHDLLDOOERETE (%)
Percentage of passing a sieve

JIS Z 8801-1 12 HLE T % &Im5 2 VWO AT H B &
Screen size defined in JIS Z 8801-1

26.5 mm 19 mm 13.2 mm 4.75 mm 2.36 mm 1.18 mm 75 um
JIS A 5032 J&#fii (FM-2.5) _ _ _ 100 85 ~ 100 _ 0~10
Guaranteed value
#1 - - - 100 92.6 - 1.7
#2 - - - 100 95.9 - 3.0
#3 - - - 100 98.4 - 1.7
x5 AT ZRESA (JIS A 5031 1 MS5-0.3)
Table 5 Particle size distribution of slag (JIS A 5031 : MS5-0.3)
S5V EIMESL L DOEREGE (%)
Percentage of passing a sieve
JIS Z 8301-11ZBUE S % w5 2 VO AFRH B &
Screen size defined in JIS Z 8801-1
9.5 mm 4.75 mm 2.36 mm 1.18 mm 600 um 300 um 150 um
JIS A 5031 BE3fl (MS 50.3) 100 95 ~ 100 45~ 100 10 ~ 70 0~ 40 0~15 0~ 10
Guaranteed value
#4 100 100 934 429 17.6 9.2 5.0
#5 100 100 944 52.9 245 12.9 7.3
#6 100 100 929 42.8 17.3 10.5 6.2
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Table 6 Results of concentration in the exhaust gas

T H AT FLAEAE 1547 255 35
Item Unit Guaranteed value Line No.1 Line No.2 Line No.3
g;slkk g/m* (NTP) <001 <0.001 <0.001 <0.001
Y
g@f&?w ppm =2 <02 05 <02
'f\-‘:;lf " L
?g)‘{"f“‘% ppm <50 27 29 26
T
E“C{F’k & ppm <50 70 63 42
o
CS%TL”‘*‘ ppm =30 <2 3 <2
ﬂ‘gﬁ mg/m* (NTP) <005 <0.005 0.007 0.006
SQNZL* v IH ng-TEQ/m’ (NTP) <01 0.0058 0.0024 0.0016

X1 R 12% M550l e O Rl 22 0 4 Rf P34 i
0., 12% equivalent and 4hrs average of continuous measurements
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Fig. 2 Results of steam flow controllability
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