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Mathematical Models for Coke and by-product Quality Control

Katsutoshi 1GAWA, Shizuki KASAOKA and Hironobu OHSHIMA

Synopsis :

Mathematical models for predicting coke strength and tar quality were developed. The features of these

models are as follows :

(1) Coke porosity and the abrasion index of the coke pore wall are factors affecting coke strength.
Those two indices are correlated with the operating conditions of the coke oven and the properties of the

blended coal.

(2)Tar quality is determined by the secondary decomposition reaction, which is a function of temperature

in the space above the charge and off gas velocity.

The models, because of thier good agreement with operational date, can be utilized for the better control
of coke strength and tar quality, and thus contribute to stable coke oven operation.
Key words : coke oven; coke strength; porosity; tar quality; secondary decomposition reaction.
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Table 1. Properties of materials.

Coal Ash VM MF R,
(db%) (db%) (log ddpm) (=)

A 8.5 28.2 2.65 1.02
B 9.1 38.2 2.44 0.83
C 7.5 21.5 2.30 1.30
D 8.9 35.2 2.20 0.79
E 11.5 33.4 1.90 1.00
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Fig. 1. Constitution of coke
strength prediction model.
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Fig. 3. Relation between Pai and coal fludity.
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— VKGRI OYLRIFIE Py, % 30X E 7V CEHE L 7.

(4R TRE L-EIR Y — VORRBATORA
ETFRY v VEERE L.

(5)ZRGBEKELSEATHRCE LEZHIRE
%, BAROESARONMEx ZR L 2{ZBhEFNVTE
HL7. ‘

INLETFNVEERE~BHLHEE, 23— 28X
Oy — VERGOMEEROEENMEL, KLHEICT
HEERIED L NLVT » THHLAT VS,

e =]

a,: ARKFEOEMEREIm], a: BEF 2 DZHGLIL
K[—], ap : WMEOBIE[-], C:ZEHRFICHTIE
-1, C,:¥EARDHE[I/ (kg'K)], Cp: BAEF A
D[/ (kg K)], C,: BREDHZ[I/(kg-K)], CR:
VR EE[m/s]), d: ARKTOETEA[m], D;: %4
HADAKBE~DOGE[—], D: FEANROBHRE
(=3mm) [%], D,: # AFLZE[m], D,: ARK T OF
¥E(m], d,: AROBEEE [kg/m3], F: % THEHIN],
AT) KR — VEEBEKIK], G: "2 EB4EE
[(m%/s], g: ENMEE[m/s®], H: &E£HIN], h:

RPLF DO TEEME[m], by, : B4 F 2 OIFRAZEARLR W/
(m*K)], i:FEAFMOEERS[-]1, j: FRAMD
X1, k: ¥ —VOESRF[—]1, k. EAR
DFBTOEFERVE ], Ky: BREHICET S
EHIm®/N], Ke: HEEHICETHAEKRINT], K. %
AROBAZEE[ W/ (m-K)], K, : REDBHIEERE[ W/
(m-K)], kn,:@EI—1 L.: &K I
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[m], L,: AREAEORIRE L AR LHEOEH(m],
LEALLAROFEOEME (], M: AikOEE[kel,
MF: 7 i @O 7% 8 & [logddpm], M,: ¥ A REEEE
(kg/s], O :HFE[m], m: RHF1ELE-YODKGTE
[m?], Po: iRy — WD SDGEIRSY — IV kB55 DOUEE
(=1, Qou: KEBLEEE[I/ (0 5)], Qeour: ARE~DIR
#(J/(m®s)], R,: ARDOKHFFE[—], S: LWZEH®
BB DEIE [m?], TI: 23— 2 X% 75 —BERE
[—1, T:@&E[K], T,:MEBECHHETSAKEOE
HRE[K], T,: ZKOMREIK], Ty BEKTEE
BEIK]), T,:RBETZOMBREIK], T,:k{tEEL
WZeMRE (K], T, EEEEREK], T, : NELEE
HREMRE[K], T.: EEHZEEoRELREREK],
TAR1: ij X956 DRy — VAR E[kg/s], D;: %
B h B KBS - VvoFEG[~], TARI(W),;:ij
X5 6 OIRIR & — v o EEER ~ o i & [ke/s],
TAR1(C);: ij Ko 5 6 0K & — v DR~ D
#lkg/sl, TAR2(C);: ij Ry oMy 6 O&Em s —
VAR E [ke/s], TAR2(W),: ij X5 O IMEEEH » 5
OBiE Yy — VEFE(kg/s], TAR2,: ij KRohHDHE
By -0 kRS OEERkg/s], TAR2: —ZH 6D
BRy—nNoEgE(kgl, TW: AROKS (%], t.:
WRRERM[s], t:B5R[s], VM: EEAOERT(%],
Vo g 0K Im®], o BRAF LES7 0 0%
(m3], W,: & [m], X:PEAmOEHEm], Z: 0—

y2ABTCOHh—KrFRT 9 FH[—], a: KOEKER

HIN], B: G0 1/2 Alrad], e: ZBEE[-], o.:
#AROEEkg/m®], o: AR OEFEE[kg/m*],
o, WEDTEE[kg/m®], 0: AF 77 Vv ENMY T ER
[W/(m?K?%], 6: #HROLEA[rad]
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