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Synopsis :

The first CDQ plant by the use of inert gas instead of water, was installed at Chiba
Works of Kawatetsu Chemical Industry Co., Ltd., a subsidiary of Kawasaki Steel
Corporation, aiming at energy saving and improvement in coke quality. The plant
consists of three sets of quenching tower, heat recovering boiler and gas circulating unit,
and one hoisting unit. The plant has been operating satisfactorily with a high 84%
efficiency in heat recovery and a great improvement in the mechanical properties

especially its mechanical strength of coke.

(c)JFE Steel Corporation, 2003
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The first CDQ plant by the use of inert gas instead of water, was installed at Chiba Warks of Kawatetsu Chemical Industry

Co., Ltd., a subsidiary of Kawasaki Steel Corporation, atming at energy saving and improvement in coke quality. The plant

consists of three sets of quenching tower, heat recovarying boiler and gas circulating unit, and cne hoisting unit.

The plant has been operating satisfactorly with a high 847 efficiency in heat recovery and a great improvement in the

mechanical properties especially its mechanical strength of coke.
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General view of CDQ plant
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Tahle 1 Specifications of CDQ (equipment)

No.6 coke oven Number of ovens 5lovens X Zbatteries
Dimensions 6706 X 15750 X 435mm
Productien ability 2730¢/d

Cooling tower Coke quenching ability 56t/h X 3units
Pre-chamber volume 120m°

Cooling chamber volume  250p

Boiler Type Single-drum water tube type
Steam generation rate 30¢/h (at 21kg/cn®, 228°C)

Dust catcher Primary unit Baffle plate type 1 unit
Secondary unit Cyclone 2units

Gas circulating fan Main fan capacity ' 90 000Nm®/h
Auxiliary fan capacity 35 000Nm®/h

Coke bucket Volume 104m®

Electric locomotive Tractive force 187t
Speed 200m/min

Hoist Lifting load 82.51

Charging device Type Electric motor-driven link

Discharging device Type Hydrauwlicaily driven

Belt conveyor Capacity 600¢t/h

Dust emission contrel device | Type Roto -clone N type
Capacity 2 600m’/min X 2units
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Photo.3 Hoist for bucket
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Table 2 Specifications and operation data of CDQ (operation)

Item Specifications Operation data (average)

Coke through-put rate 52—~56t/h 40t/h

Coke charging temperature 850"~ 1050°C 1100°C

Coke discharging temperature 200°~ 250°C 210°C

(Gias temperature at boiler inlet 750°~ 800°C 750°C

Gas temperature at boiler outlet 170°~ 180°C 165°C

Circulating gas quantity ratio Approx. 1500 Nm¥/t-coke 1600 Nm'/t—coke
Steam production ratio 420 — 450 kg /t-coke 520 kg/t-coke
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Table 3 Compasition of circulating gas
CQ 18~20%
H. : 4~6%
Component COy 4—-5%

Oy 0%

N: Balance
Dilution air volume rate Approx. 800 Nm*/h
Sealing N2 consumption rate| Approx. 200 Nm¥/h

balance of CDQ

Input  heat Output heat

Item {(10%keal/t-coke}| {%) Item {10*kcal t-coke)| (%)

Het coke sensible heat 407.0 93.8 | Cooled coke sensible heat 41.3 9.5
Supply water sensible heat 8.2 1.9 | Breeze coke sensible heat 0.4 0.1
Air sensible heat 0.2 0.1 | Recovered steam potential heat 365.7 84.3
Coke combustion heat 18.3 4.2 | Beiler blow water sensible heat 16 04
Waste gas sensible heat 3.1 0.7

Surface loss 6.6 1.5

Others 15.0 3.5

Total 433.7 100.0 Total 433.7 100.0

~ 128



Vol. 10 No. 2-3

T — 7 28Rk (CDQ) T 256

. I—7 AMEBROEEA SR
BENTE I bbb,

AR &L TR

45 a—-s2x20HRHE

vl ToEKC LA, ERHALE D7 A
FEROBE LI T EonHrSEEINDL I &
PGSR TwE, UL, THIZERLEOEN
HicRiIFT2L AL b L0, SHROMERETL
& HH, BALE THNTIT- T & fzab et
OEER LT 5, Table b2 idBER -S40
kD)

1) 23— 7 2K

BRI 50T AP HE3.30%, fEE{RE1.79%
WHL T, RN EOIS AL EEMED. 21%, fRiER
Z0.18% Th -, EEFEB¥ECBCTR, 2—7
23 AR NGE F T 51— 7 ARG ORAE
EAH L L, BSOS D B

OEEIZKECEETZ2L0EEZ LILE,
(2) 27— 7 RoEmESRE

Foogals (DIEY &80 77—8E (T1™
el eXa—720hrEEERL, #
NEFDIZT2.4, TIOTL6E% T4, L
L, Thizo— 7 2EECEITARETH Y,
BIERIC 551 5 stz AU, 2o DIY ©
0.7, TR TL1: LT3, FOMEMEE L
T, 2—7 ZFANc B TR a— 7 A p+
TIZCDQ AIZBWTAFEFTA T L TWDO:
AL, BRI—7 2R3 FRD e, 23—
ZAPATA &SR TRl BwTA sy
T4 ZERERE(CET BRI LBEEL LR
b, B 2— 7 X BmAREERIZ L T
EeAl s LT, EREOZ T4 ZERNI
4z CDQ HHIEMIC 51T 2 BEGE, BsehE
LN 2—7 ANl BN, NEEER,

tLh, Lo, mihEo a7 2 3@raE  BRBICHHFEYPT L E0H 2 515,
Table 5 Quality comparisons between dry and wet coke
Dry Wet Difference Dry ‘{f\}etv Diﬂe;ené;_
coke coke dry—wet coke coke dry — wet
Total 0.21 330 | ~-3.00 50 4653 | 2718 | 19.35
moisture
Technical | Ash 10.61 10.70 —0.09 Drum >38 75.77 59.42 16.35
analysis - e index
(%) | Yelatile | g 0.68 | —0.02 (D) >25 92.20 | 87.65 455
matter !
o i —
Fixed 8873 | 8862 | 011 >15 9497 | 92.59 2.38
carhon
Total suifur (%) 0652 | 0.655 | —0.003 >50 31.49 16.01 15.48
T. 8. G. 1.955 1.924 0.001 || Tumbler | >25 81.08 75.89 5.19
= index
App. S.G. 0.951 0.940 0.011 { TFo) >12.5 84.79 82.90 1.89
Poresity (%) 50.60 51.14 —0.54 >6 85.75 84.16 159
Reactivity 8.20 11.49 —3.29 >50 9.47 4.18 5.29
=100mm 029 7.62
. ) 45
N 907 2854 T?Tfhr >25 62.12 57.67 4
Index
Coke | (%) | >50 33.34 38.70 o
) 9 } 0.54
size >25 1912 22.85 (T »12.5 67.92 67.38
<25 | 818 2.29 >6 68.77 68.73 0.04
(mm)| MSS 4857 67.54 —18.97 ’ ) ]
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