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Development of the Innovative Cokemaking Process (SCOPE21) for the 21st Century

Kunihiko NISHIOKA, Hironobu OSHIMA, [sao SUGIYAMA and Hideki FUJIKAWA

Synopsis :

Development of the innovative cokemaking process, SCOPE21 (Super Coke Oven for Productivity and Environmental enhancement toward
the 21st century), had been conducted by the Japan Iron and Steel Federation (JISF) and the Center for Coal Utilization Japan (CCUJ). It had
been performed from 1994 to 2003 as a ten-year research program. Some technologies for the SCOPE21 process had been developed to real-
ize the following concepts, i.e.

( 1) Effective use of coal resources

( 2) High productivity

(3) Energy saving

( 4) Environmental protection

In 2002 the program was in the last stage of a pilot plant test to confirm the functions of the SCOPE21 process and to collect the scale-up
data for designing a commercial plant. The pilot plant consists of a 6 t-coal/h coal pretreatment facility and a coke oven with its chamber vol-
ume of 27 m*. The specifications of the coal pretreatment facility were determined based on the test results of a 0.6 t-coal/h bench scale plant.

The pilot plant was successfully operated on schedule for about one year until March 2003. The concepts of the SCOPE21 process were
verified and the engineering data for designing a commercial plant were collected at the same time. Furthermore, the feasibility study was ex-
ecuted according to the results.

Key words: coke; cokemaking; SCOPE21; preheated coal; poor coking coal; briquette; medium temperature carbonization.

1. 13U

FigW s 7o AMBEHEL TS,
7ok AORKMIE, Fig HIRT E512, SRR

HARICE 2 S REREORER L2 533 -2 2IFIE, K
F2 10 EROEGERRIIICER SN 2D T, %1‘51[:/3\

ELW, ZIHEETKFOFERFMIET S TR,

-2 ADREMBHFESIENTNBE Y, —FTHITD
a— 7 Z8E®RIT, T L THER AR5 2 58%
VeV BERRIR, TRILF-LNEMED X UOBRER

BEELZOREEEATHD, 20 HILISHIL T = 5 84l
ERE B,
INoDOBREEMRRT 5720, () BRMARE LY

(ﬁ)BAﬁ%ﬁﬁkmﬁﬂ R T — o 2 B
%907 (SCOPE21) D BHFE A3, 19944 K 0 2003 - £ T 10
FIZH->THEDONTE /22D, 2 Z TIESCOPE2IFHED
M & RBRORBEIZOWNTHET 5,

2. SCOPE21 7Ot XD#LE

SCOPE21 70 + 2%, BRERDOENFIHREEMND
M ks OB, & 3L -5k, 21 e Eo

EHZIROTR L 7otk HRR & BRR R &%%¢£ﬁ04mm
TRBMEL , MBI L THRER ERAT 58D T,
FEMMEARE IR OREMERESR SN SE Z & & EEEDOKIE
s LA MEBR SN S,
B, BERGE & N 7 SiRINEUR 13 B B 0 (R
TR AR L 2RFR T -2 2FI28ASh, BHOwHE
mE L KR (PKREE) T L, CDQOREF v
YN—IZTHMBAT 52T, BRLEAREO I~ 25
BAMRL, EEMOKRE LM EEBRKZENKO NS,
HAKWAHBEHEE ZOERFREITLEOELEED TH
5,
(1) FREHEOHWH HIL
Bircida—-s 2HERE L T20%EE L2HETX
2 OIEMREARE R OB HILE A 50% & THED S Z L & HIE
12, RO BHMEE R 1S & B RERE A & B R DK
A & B EAGROEEE A X5,
(2) EEPEEER
AN A KIBICED S 2 & & B, BARDSRTE,

SERISHE 12 A 192 SER 1645 H 3 H M (Received on Dec. 19, 2003; Accepted on May 3, 2004)
% (#) HAPKSIHES (The Japan Iron and Steel Federation, 3-2-10 Nihonbashi-Kayaba-cho Chuo-ku Tokyo 103-0025)

16



Hot briquetting machine

KM T — 2 2 BER (SCOPE21) DFA%

Emission free
coal charging

Dust collecting system

Highly sealed oven door
;

Emission free
; coke discharging
/

Pneumatic Emission free
preheater coke pushing
Fine Coarse
Coal coal coal

Fluidized bed dryer

Emission free coke
travelling system

Blast

Coke quenching car

Fig. 1. Schematic diagram of the SCOPE21 process flow.
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Table 1. Development step for commercialisation.

Scale of Coal pretreatment Coke oven
test plant process
1% | Bench scale 0.6 t/h Combustion chamber
Plant (1/200X C.P) (Actual scale test)
2" pilot Plant 6.0 t/h 1 coke oven
(1/20XC.P) (1/2 length)
39 | Commercial 240 t/h 34 t/oven X n
plant (120 t/h X 2setts)

Fig. 2. The bench scale plant of SCOPE21.
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Fig. 3. Relationship between gas velocity at free board and

particle size at classifying point.
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. Fig. 6. The pilot plant of SCOPE21.

Table 2. Main specifications of the pilot plant.

Main equipment Basic specifications

Fluidized bed Coal throughput : 6.0 dry-t/h
Pneumatic preheater Coal throughput : 6.0 dry-t/h(coarse coal)
: 2.4 dry-t/h(fine coal)
Briquetting machine Type : double roll
Mold : massec type (18ml)
Capacity : 2.4th
Coke oven Oven size : 7.5mH X 8.0mL X 0.45mW
Brick material  : super densed brick

Heat conductivity : 2.3kcal/mhC
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Fig. 7. Overall process flow of the pilot plant.

Table 3. Characteristics of the tested coals.

Proximate analysis Fluidity Blending
(mass%, dry) Index MF ratio

v * v (log /ddpm) | (mass%)
Coal A (Coking coal) 246 9.0 270 2
Coal B (Coking coal) 263 9.0 177 25
Coal C (Poor coking coal) 346 9.2 1.70 50
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Table 4. Main specifications of 4,000 t-coke/d commercial plant

Conventional SCOPE21
Moisture (%) 9.0 -
Charged coal Temperature (C) 25 330
Briquetted coal ratio (%) - 30
Fluidized bed dryer 240t/h
Coal pretreatment Pneumatic preheater Coarse coal:160t/h
Fine coal : 80t/h
Briquetting machine 80t/h
Hot coal transporting Plug flow conveyer
400t/h X 2setts
Carbonization Flue temperature _ ('C) 1250 1250
Coking time (h) 17.5 7.4
Height (m) 7.5 7.5
Di ions Length (m) 16.0 16.0
Width (m) 0.45 0.45
Coke oven feature Oven volume (m3) 47.0 47.0
Chamber Thickness (mm) 100 70
wall brick Heat conductivity | Densed brick | Super densed brick
(kcal/mhC) 17 23
Number of ovens () 126 53
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Fig. 13. Outlook of the coal pretreatment process.
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