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Degradation of Coke and Char during Solution Loss Reaction
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Synopsis:

pER X A

Takeshi Ogasawara

In order to find its feasibility as blast fumace coke feedstock, non-metallugical coal was compared with

metallurgical coal in terms of reactivity and degradation during CO; gasification reaction, with emphasis on the

difference between the pore structure of coke and that of char. The results obtained were: (1) the higher reactivi-

ty of non-metallurgical coal char is due to the simple fact that their coal rank is lower, (2) though the pore struc-

ture of metallurgical coke is composed mainly of macropores, pore walls of char are either abundant in

micropores when the rank is low, or practically nil in any size when the rank is rather high, (3) open macropores

characterize the pore structure of coke, while char has a considerable number of closed pores, and consequent-

ly, (4) the deterioration of the structural strength of coke becomes greater than that of char as the gasification

reaction proceeds.
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Table 1 Properties of metallurgical coals and cokes used
Coal Coke
Geeurence Name VM ASH Ro M VM D1 TI CRI CSR
(% . daf) | (%, db) (% (%, db} (%) (%) (%) (%)
Beatrice 19.4 4.5 1.63 0.6 1Lt 90.6 79.3 43.2 359
Svonavec 23.1 9.8 1.46 0.78 0.8 §2.7 82.3 36.8 33.2
U.5.A.
Rawland 30.3 7.5 1.19 3.15 0.8 4.8 83.9 318 49.4
Elkay 37.5 5.9 0.99 4,11 0.5 91.3 82,4 29.5 53.3
Peak Down 23.8 9.4 1.41 1.99 1.0 93.6 83.7 19.8 71.1
Coal Cliff 24.0 10,7 1.34 1.51 0.9 91.2 80.1 27.0 64.9
Goonyella 28,7 7.8 1.15 3.08 1.0 92.5 82.6 23.2 69.2
Australia
Black Water 29.9 8.5 1.10 0.90 1.0 81.3 70.1 18,8 18.1
Woolendilly 314 10.7 1.05 2.03 1.2 88.5 78.3 7.0 47.1
Liddel 40.0 8.1 .05 1.74 0.7 87.1 815 48.0 21.3
Balmer 23.6 8.3 1.40 0.78 1.0 92.0 84.6 229 72.4
Canada
Frding River 26.2 9.0 1.28 1.84 1.0 93.7 85.4 22.6 71.2
W. Germany Ruhr 30.6 7.1 1.30 2.18 0.7 9Z.6 834 38.8 29.9
S. Africa Witbank 36.1 5.3 1.05 0.90 1.0 75.8 59.0 4144 29.7
Oyubari 41.5 6.4 .94 4.7 0.6 82.4 76.5 35.8 45.5
Japan
Ashitoku 44.8 6.8 0.89 4.7 0.8 63.2 80.7 48.0 18.3
+ log{DDPM!
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Table 2 Properties of non-metallurgical coals used T Vent
Sample | VM |ASH | Re | TR® J
Oceurence | ™"\ " Vo gati| 1o ant | (%0 |tvelser | T
- . Quartz tube
cu-1 | 221 | 144 | 128 - 05 /
-2 311 9.3 | 099 54.7 25
o3 281 | 111§ oss | 518 | 10 Electric furnace
Australia o I
-4 37.2 6.8 0.81 77.9 2.0
e Sample
-5 38.3 65 | 0.74 | 615 1.0 o
~8 24.9 6.7 | 0.64 | 42.9 ¢ Thermocouple Q
— Silica woal
J.5.5.R. -7 13.7 13.6 | 1.49 | 803 0 Q
U5 A -8 | 397 | 80| 068 | 747 | 10 ° Alumina ball
Canada -9 | 281 | 344 | 140 | 618 | 05 ©
[=3
5.Africa -10 | 384 7.0 | 072 | 767 0.5
«  Total reactives
*+«  Apparently partially carbonized TCO
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Table 3 Reactivity of cokes and chars
Sample i{;ac;l:llt¥) Sample E%;ac;::ﬁyl j
Beatrice 0.51 Witbank 0.68
S vonavec 0.75 Oyubari 0.83
Rawland 0.35 Ashitoku 0.61
Elkay 0.56 CH-1 0.63
Peak Down 0.26 -2 0.85
Coal Clhif 0.65 -3 1.10
Goonyella 0.55 -4 0.65
Black Water 0.68 -5 0.69
Woolondilly 0.58 -6 1.20
L iddel 0.93 -7 0.79
Balmer 0.23 -8 1.56
Fording River 0.41 -9 0.74
Ruhr 0.79 ~10 0.96
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Table 4 Pore characteristics of cokes and chars
Porosity (%) Surface area(m? g) Porosity(%) Surface area{m?/g)

Sample Sample
Open Closed N, COy Open Cloesed N, CO,
Beatrice 24.6 2.0 2.0 36 Withank 14.5 39 1.1 23
Svonavec 13.1 4.2 1.6 22 Oyubari 11.8 2.1 0.8 2
Rawland 20.5 1.7 1.0 1 Ashitoku 14.8 3.2 0.7 4
Elkay 13.3 3.7 4.9 30 CH-1 5.9 2.4 0.9 25
Peak Down 16.3 29 3.5 53 -2 27.1 9.4 1.6 96
Coal CILiff 13.5 i) 1.0 13 -3 30.8 9.3 1.7 164
Guoonyella 11.3 4.2 1.6 5 -4 36.4 11.5 1.8 80
Black Water 17.1 2.9 3.7 31 -5 28.3 11.8 0.3 109
Woolondiily 15.1 2.1 3.5 G4 -6 8.9 3.1 16 275
Liddel 17.0 2.7 2.9 24 -7 5.1 4.3 1.5 62
Balmer 12.7 1.2 4.6 42 -8 24.8 17.3 0.5 144
Fording River 13.5 2.8 1.6 17 -9 224 5.7 37 91
Ruhr 16.1 25 2.2 6 -10 17.9 11.2 3.0 128
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