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Coal Blending Theory for Dry Coal Charging Processes
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Abstract

Nippon Steel has successfully developed dry coal charging processes such as CMC and DAPS for
cokemaking. In this report the fundamental aspects of the coal blending theory for dry coal charging
processes are investigated. The investigation has made it clear that even in cases of high coal bulk den-
sity due to dry coal charging processes, it is possible to control coking pressure by adjusting the blend-
ing ratio of a low rank and slightly caking coal; and it is also possible to produce high quality coke by
adjusting the total dilatation of the blended coal at a suitable level. This blending theory has been

applied to cokemaking plants and helps to increase the blending ratio of cheap slightly caking coals.
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Characterization data for the coals used
Coal Proximate | Dilatometry Gieseler Reflectance
analysis plastometry
Total Maximum
(mass% db) dilatation fluidity
VM Ash (vol %) (log MF/ddpm) | (ave.) (%)
A 18.6 10.0 50 1.65 1.48
B 28.7 8.5 298 4.14 1.02
C 27.2 7.9 88 3.03 0.97
D 36.2 8.1 32 2.34 0.68
E 36.3 8.8 27 1.60 0.72
F 20.7 9.8 102 2.56 1.41
G 23.8 8.9 104 2.93 1.28
H 35.7 9.1 29 2.08 0.79
I 18.5 9.7 65 1.71 1.57
J 20.9 9.6 28 1.45 1.42
K 25.8 9.0 260 3.84 1.14
L 25.7 8.0 108 2.53 1.15
M 344 6.9 189 431 0.89
N 36.4 9.7 65 2.57 0.76
(6] 36.1 10.2 19 1.96 0.74
P 36.6 104 30 2.39 0.72
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Blending composition of coal blends B1, B2 and B3

Coal Blend

Bl B2 B3
F 20% | 20% | 20%
G 70% | 58% | 45%
H 10% | 22% | 35%
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Effect of blending ratio of a caking coal, B and C, with coal A, on
internal gas pressure
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Effect of blending ratio of a low rank and slightly caking coal, D and E,
with coal A, on internal gas pressure
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Suppression of internal gas pressure by blending low rank and slightly
caking coal
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Effect of bulk density on internal gas pressure
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Relationship between the product of specific dilatation volume by bulk
density and DI,

VT R OWIRYE & AR DR —ROMTEE D Z Lhbie
%o DI' &40 MR 21213, BARE L WRLARORE 5
AELEICTE L v, $74bh, HEDa—27 25 (DIY) &7
b &7, HAREX HEMOME MRS 2 #PC, WIRE 2 #iH)
T B M HACEEIROORE Bk 2 LA 3 U, WIRIE 2 Ml L 2255, &
WD — 7 AR BET A EDRETH L EE LN,

B13IC KL G e & V76 0, ik & 3 ARE0.70,
0.83 g/em*|Z BT ADI DEIRZ RS T OGS EKRIC, BLER
DEIEEHILT 5 EDICIIMET L, & 5 —@E bl Eosgigs
RS UEDI Z AR CTE 2 2 EAbD b, TR ARED L

90

85
N
8 80
a L

75 | ® B Pilot coke oven (b.d. 0.83)

O Pilot coke oven (b.d. 0.70)
O < Actual oven (b.d. 0.83)
70 1 1 1 1
0 20 40 60 80 100

Total dilatation of blended coal (%)

13 BIEEE RO IRE & DI DRk
Relationship between total dilatation of blended coals and DI'°;



O — U RIFRIRRIRE S B\ B A KECE T

T2 L, JEMA(DIATKE KT T 5 0) 23s
TN EREEDDD

3.23 EREANOAREESEROERMI

FREOZERRFCIRE I H D R R A A A s A L7

Bl X131 R (RS EEHT 2 — 7 A THORET— 7 (RREA
f£0.83g/em®) #OTT Ty 1), FEHEETIE, DIZ—ELl L JFH*?‘
BT, kg A N EBNA % T DO OR W (R
DM ) LA 2 IR G 1 2 I KBRICEL A 3 2 AR 5T v
%o HEAFRIE X WA (ZRBRTCIERES)) 1230 CRHRIEGHERIZ LD
=7 ZaE 2B LR, PURT L9102, DIFRICIRT T %
R DRI ST, ZefilfiZ JEChlAG b DL A1 & 0 BLE ik D4
REZLT S DD, DIV HHEFRFFCTE TV L2HENDH S

324 HEBERIBETCOBRENSNESEET—7 x@‘*wﬁﬁ

R141277F & 912, FEABL, B2, B3IIEILEEIEMORH: FA &
E G AT 2005, %h%ﬂaz)\a*ﬁff%o.ﬁs, 0.75, 0.82 glem¥lZBIF %
DI 35 & OWALERE N7 A EAIZIFE LW Ed%brd, T4

Jg kR (TD) 12

86.0 20
©
150 &
855 ke a > % . {15
3
P [7]
> g
gf 85.0 | 4110 5
e 8
[a) Internal gas pressure o
845 f o——o0——09 545 ®
£
2
£
84.0 L 1 0
Blend B1 B2 B3
SCC ratio 10% 22% 35%

Bulk density 0.68 9cm® .75 g/cm® 0,82 g/cm®
M14 SEAEE- - SIHEMMIERIEEEICH T BDI™, C8ILE
HRE

Effect of bulk density and the blending ratio of low rank and slightly
caking coal on DI _ and internal gas pressure
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