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Reduction of Coke Consumption
in High-Temperature Gasifying and Direct Melting System
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Abstract:

JFE Engineering has delivered waste to energy plants which use its unique high temperature gasifying and direct
melting technology. These plants are able to treat and gasify various kinds of wastes and are capable of melting the
ash through the usage of coke. In order to increase the environmental compatibility, JFE Engineering has developed
various methods to reduce the consumption of coke. The possibility of using rice husk briquettes, wood briquette
charcoal and natural gas as an alternative to coke had been investigated in commercial plants. It was found that rice
husk briquettes can be utilized in substitution of coke and the usage reduction ratio exceeded 50%. In spite of high
temperature conditions in the furnace, the rice husk briquettes, which have volatile matter for ash melting, can reach
the bottom of the furnace. It was also found that wood briquette charcoal alone, and the combination of rice husk
briquettes and wood briquette charcoal can substitute the coke entirely. Moreover, verification test on natural gas

injection from main tuyeres at the bottom of the furnace was successfully carried out for about a month. Results

showed that the coke consumption can be reduced by 60% through the usage of natural gas.
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(a) Rice husk briquette

(b) Wood briquette charcoal
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Photo 1 Appearance of biomass solid fuels
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Table 1 Properties of biomass solid fuels

Rice husk briquette Wood briquette charcoal Coke
Water (mass%) 6.5 5.9 5.0
Ash (mass%-dry) 16.0 6.2 12.6
Volatile matter (mass%-dry) 67.1 5.9 1.6
Fixed carbon (mass%-dry) 16.9 87.9 85.8
Lower calorific value (MlJ/kg) 14.23 30.09 29.26
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. DI | As received 96.8 60.5
Drum index o ; *
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reaction strength (%) ’ ’

*Measured after pyrolysis (950C, 18 h)

AERI RN, BRI EZ Shap Z ek hosg
A2 ABMRE T AHFETOZ B K-> T w0 5E, BEEKED
GHEREIE, @FaI—2 ACFAREICR TS, 272, KT
PEFE =2 250 BT, HRARIZRRE L,

3.1.2 BEER

IR B & OARBE B SR OEEr, a—2 2
SR OMETE Y LTHV SN2 atBR/TEIC & 03l L7z,
MEHRLR2ICET, 22T, F7 48D 13
JISK2151 IZED LN DTH Y, BED K7 212500 %
A UPFTERFEECT 30 [fiE S €, 15 mm OfF F125% 2 5k
DOEREIEFL L TRDZLDTH 2, FHREAIZOWT
13, AFL7C: 20RRORAEICZ, FNTHEIED D
BEL 705t OfRE Y LT, 950°C T 18 h (7 AL % i
L7zitRHe o »TH e #1772 - 72,

CO2 IS8 CSR (+9.5mm) (3, 20 mm (Z3k; L7
BRALYERRL 200 ¢ %2 1100°C T 2 Ef CO2 ¥ RS S ¥ 72
IR T IR R Z 210 A LT 20min ' T 600 53 &,
9.5 mm Dfii LI 2 OHEBEHR Y L TRHE2LDTH
%o I THIRRUSICOWTUL, RILYIEE v [t
BRi 21770 5 729002, BRNEEORTIZ 950°C T 18 h OF
WFREAT7 572,

£2 50, WRRREICOWTIE, RO RS AT
FEOY, EHBICKEE N T2 dbh»d, &7z,
CO; MIbEmEIZtuTthH s, &y, RS PR
RGNS, BAFR 25 70 R e 2 120 fAEIC
R EN5E a—2 2y FORBMIZII R 5 RW I H7RE
SNt R ERD 2 TORMT, KT DIARICES T
ZEBEPHET 3 e SR TH B,

—J7, RBEEESFRIEIIO R 5 L58E e CO, KBS
IZDOWTUE, B I —2 20— RN EICIE RT3,
R SNTCHR & D b EWEY o7, ik DARE
BEUS RIS, BAEZ T2 e e bis, K Ta—2 2
Ny FOREM e UCHRET 2 Z e S s,

3.2 EERAE

I3 A = AERIAR 2 Ld@ih 2 — 2 2 & & H
¥ 2 R, X TBRH G a2 ) -k
& — ZHBEA R (UUPRE 49 t/dX21F) @O 1 BFIZEWT

FHL Too A A& = AR Y U -OWRSRRE B & UK
JE B ERERAE Y & VS T

N A ZFE AR ORI & DB -2 2R
BT 28I IRESNE 223, FREBIcBWLTRS
TRRASEIBDPAEL, 2T 7 ORME & CHEH A
WMzl Thd, I THRRBRTIE, 14 < 2FERR
FOMAEZEMS RS, 27 7O ZEEL,
25 ZIRE S EEE 2 RE S 2w & 512, liH a—2 2 FH]
mARHIR L7,

3.3 EEREER

3.3.1  O—7 AHIRDFHEER
AGBRAE R FHE T 212 H T2 Y, /34 A < RERARE
MR R(%) & & HlH 2 — 2 AR Rac(%) LT ¥
EHRT 5o

Rg=DB/Cy X100 +w-ererererrrernrmememeneneanaiaeanes @))
Rac=(Co—C) /CoX 100 - -wevrerememseremeneenenenes 2

22T, GUIN—25M Gita—2 2D &I & 513)
B 2@ a— 2 2 FHA (kg/t-Z &), ClaAERTO
MR — 2 2B (kg/t-2A), BIEARBHO L 4=
2 EABREUE AN (kg/tZA) 2R

Ruc ¥ Ry ¥ ORI, A 4 < 2 AR % 3109 2 [
THEHETH S,

33.2 MBSO I— XHIRERhE

XA A ZFEREE e LWL S 2 L2 A0
ABHER A B 2 1IR” T, Re D 160%LL ETiRADI—2 2
HIR 67 % 315 5 172, Re 3 120% %8 2 % ¥ Rac DN
P S tz, MR Tl SN RO IR THET
5 ZEDRENTH %,

21213, Relf L, #ALT A &< RE AR F

100

(Wt%)
N [ee)
fe] fe)

B
(=]

3]
S

Reduction ratio of coke consumption, R,¢

Biomass ratio, Ry (wt%)

X2 RIS OBEE 11— HIRE
Fig. 2 Reduction ratio of coke consumption for rice husk
briquette

— 69 — JFE £ No. 32 (2013 4= 8 H)



il ZACEBEARYAIC B 2 2 — 2 2l R

Coke only Coke
Biomass . .

L Coke Rice husk briquette
combination

0 20 40 60 80 100
Heat supply index

B3 /\1F T XEURRRERR OHIGEETaEL
Fig.3 Heat supply index on using rice husk briquette
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Fig.4 Reduction ratio of coke consumption for wood briquette
charcoal
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