HWAHAK KONGHAK Vol. 36, No. 4, August, 1998, pp. 576-583
(Journal of the Korean Institute of Chemical Engineers)

AT AHZOIM MEH ARA| MEH BEQ HE SN

ol2x" - AN

FPATRA T HAATH
(1998 29 209 A5, 1998 6% 3 =)

Coking Pressure Behaviour during Coal Carbonization in a
Movable-Wall Test Coke Oven

Woon-Jae Lee' and Je-Young Kim

Coal and Chemical Process Research Team, RIST, Pohang 791-330, Korea
(Received 20 February 1998; accepted 3 June 1998)

2 o

2 oyl AE Age] ARl LAk A% ARste] B4 sjeks}r] sl olERe] Qe a2k A
RO2WXO4HX04S LA of2] £ S0o] DI A5 UYE Aoaleh w0 QL o GRS F5E
3} o) 52 8E Axd mzse) FAL Wrlelsch DU fEEE

LR ekl whet Frlstod ot Mol f
TEE LY gncke 2dwe] 5 54 ATE vebiddch AR S5l Sl wet shdwke] Co, A
2 Fasig o, wheF7kE (CSRyE Z7stsdnh. A A o] 73t Mube] ofol 71l wiet migleke] w37 ee
}%M CO, WAL ZhAslsrt. ARke] ZAfFaA oA sk 33ek F4lA f527) 2 A=(PH, DP);j:o] =5
o A Vel o), At A e 2 e S e T2 7e NP Bhe| 79 71 2o AAeke e} 8-9wi%e] 4
< e Re Sowt%e] 8L AR XU A AUUEE 13-20% $713H, a2 AAwe] dshe
wholl wjsl 20] o]} Frhetl o, ARl 7haghe 8ol vle] £ g vEhdeh

l

oy e o

Abstract— Coal carbonization for various kinds of coals has been carried out in a movable-wall test coke oven(0.2 W X
0.4HX0.45L) to investigate the variation of coking pressure when dried coal is charged in the coke oven. Also fluidity
properties of single coals and coal blends have been determined in a Gieseler plastometer. Fluidity of single coal increases
with increasing volatile matter content. Fluidity of coal blends is largely depended on that of single coal rather than volatile
matter content of coal blends. CO, reactivity and coke strength index after reaction with CO(CSR) of coke produced from
single and coal blends also have been evaluated. With increasing the amount of strong-coking coal, CSR of the coal blend
increased but CO, reactivity of the coal blend decreased. Effects of coal rank and moisture content on coking pressure in a
30kg of test coke oven were determined. Coals(PH, DP) with high fluidity exhibit high coking pressure but despite of low
fluidity a coal(NP) represents the largest coking pressure among the coals tested. Bulk density of the dried coal(5-6 wt%)
is 13-20 % higher than that of the wet coal(7-9 wt%). Coking pressure of the dried strong-coking coal is approximately
two times as high as that of the wet coal and internal gas pressure in the dried coal charge center is also much higher than
that in the wet coal charge center.
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Fig. 1. Carbonization process in a commercial coke oven.
(A) Various stages during coking in coke oven
(B) Fluidity-volatilization relationship
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3-3. Movable-wall Test Coke Oven
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Fig. 2. Schematic diagram of movable-wall test coke oven.
(A) Test coke oven; 1. movable-wall, 2. coal charging port, 3.
evolved gas exit pipe, 4. electric heater, 5. gas probe, 6. load
cell, 7. thermocouple. (B) Details of gas probe
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Table 1. Analyses of various coals used in coal blending
. Coal PH PD BM FR NP GP PG DP XL
Analysis
Proximate analysis®
V.M 3443 19.98 19.93 23.56 17.75 25.62 25.14 33.85 33.77
F.C 57.68 70.37 70.68 67.92 71.56 65.99 65.17 57.19 57.66
Ash 7.89 9.65 9.39 8.42 9.69 8.39 9.69 8.96 8.57
Ultimate analysis
C 85.14 80.80 81.68 80.77 87.76 80.47 79.01 75.74 75.00
H 5.55 4.46 443 4.57 4.78 4.67 4.43 4.84 4.86
N 1.85 2.02 1.34 1.45 2.08 1.59 1.36 1.56 1.53
S 0.92 0.62 0.40 0.51 0.62 0.71 0.45 0.41 0.50
O* 6.54 12.10 12.15 12.70 2.66 12.56 14.75 17.45 18.11
FSI 75 85 8.0 7.6 8.1 7.6 4.0 41 45
RI 0.85 1.24 1.22 1.11 1.48 0.98 0.97 0.7 0.65
SI 3.26 5.18 4.86 4.25 6.67 3.80 3.71 2.38 233
Calorific value(cal/g) 7757 7782 7789 7718 7727 7775 7545 7527 7332
* : difference[100 ~ (C+H+N+8S)]
PH : Pittston high volatile PD : Peak Down BM : Balmer FR : Fording River GP : Greenhills(Poscan)
PG : Pingdingshan DP : Dong Pang XL:X.L. Zhuang NP : Norwich Park
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Fig. 3. Fluidity properties of single coals with volatile matter.
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Fig. 4. Fluidity properties of coal blend with mixing ratio of single
coals.
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Fig. 5. Reactivity and CSR of single coals with coal coalification.
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Fig. 6. Reactivity and CSR of coal blend with mixing ratio of single
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Fig. 7. Variation of coking pressure and internal gas pressure during
carbonization with time. PH coal-moisture 7.6 %.
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Fig. 8. Variation of coking pressure and internal gas pressure during
carbonization with time. PD coal-moisture 7.9 %.
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Fig. 9. Variation of coking pressure and internal gas pressure during
carbonization with time. NP coal-moisture 9.2 %.
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Fig. 10. Variation of coking pressure and internal gas pressure during
carbonization with time. GP coal-moisture 7.6 %.
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Fig. 11. Variation of coking pressure and internal gas pressure during
carbonization with time. Dried PH coal-moisture 4.9 wt%.
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Fig. 12. Variation of coking pressure and internal gas pressure during
carbonization with time. Dried PD coal-moisture 5.2 wt%.

200 800
180 |-
— 700
o) L
f‘160—
T L~ 600
g 1o &
g120—§ 500
7 F 2 %)
@100—9 400 o
A
g Y [
g °re 00
5 60F S
£ - O 200
8 40
c S

20 L 100

0-_ O_O-A.I.J.I.I.l._l.l.l.o

o 1 2 3 4 56 6 7 8 9 10
Time (h)

Fig. 13. Variation of coking pressure and internal gas pressure during
carbonization with time. Dried GP coal-moisture 5.1 wt%.
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FZI2x APRelA vt ZAF/A A3 A% 54 583
Table 2. Comparison of coking and internal gas pressure between wet and dried coal
Wet coal Dried coal
Max. -
Coal  fluidity  Moist. dB“_ltk,,,, Coking press.(pS) G press.  Moist. d::iltl;,,b C;er'g p?;ss
@ddpm) — (wt%) (;:(r;;i;) Exp. Co.  (@mBO) W% e @s)  (mmH0)
PH 14689 7.6 587 0.75 40 4.9 672 0.61 95
PD 544 7.9 585 0.34 <0.5 167 52 689 1.0 220
NP 52 9.2 577 0.80 45 149
FR 8 7.1 590 0.25 59
GP 110 7.6 587 0.26 63 5.1 664 0.73 165
PG 587 9.2 577 0.27
DP 1635 75 587 0.69 32 5.7 704 0.44 128
XL 17 83 582 0.24 5.0 691
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