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A Study on Gasification Reaction and Strength of Foundry
Coke and Lump Anthracite Coal

Abstract

Nam-Don Cho, Jong-Hoon Kim

The gasification reaction rates by CO; in CO/CQ,/N; of various compositions in the temperature

range of 900-1200°C were measured for foundry coke and anthracite lump. The data for the rates

was analyzed with Langmuir-Hinshelwood rate equations for the gasification of carbonaceous speci-

mens. The values of the apparent activation energies of the reactions obtained from these data

were ranged to be 47-99 and 73-128Kcal/mol respectively for foundry coke and for anthracite lump.

The major contribution to decrease in tensile strength was shown to be attributable to the enlarg-

ing of the macropores in the coke and that of crack in the anthracite lump Under the same expe-

riment of the gasification of foundry coke, the rate of form coke was increasing as the addition

of Fe;0; increases.
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Table 1. Characteristic values of coke and anthracite samples(wt.%).
Sample Fixed carbon Ash Volatile matter Porosity
COKE 90.7 8.4 0.9 34.9
ANTHRACITE 87.5 8.6 3.7 —
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Fig. 1. Schematic diagram of the experimental apparatus.
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Table 2. Experimental CO; gas partial pressures, Pco/Pco; ratios and gas flow rates.

Gas fl tes(1/min.
Pcoy(KPa) Peo/Pcos ias flow rates(l/min.)
CO CO, N,
0.25 32 198 480
20.96
05 64 128 148
0.25 64 256 320
40.52
05 198 256 256
0.25 96 384 160
60.78
05 192 384 64
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Table 3. Langmuir-Hinshelwood rate constants estimated from Figs. 10, 11

TEMPERATURE(C) Ki(min'Pa") K:(Pa™t) Ks(Pa™)
COKE
1000 2.08 <108 1.58 x 10 3.80% 107
1100 3.82x 10 1.25x 10" 1.98 X 10
1200 5.56 % 10® 1.11 x 10 1.11x10°
ANTHRACITE
1000 1.79 < 108 1.37 <104 3.54 %107
1100 2.81 %103 Q.79 < 10+ 3.37 x10°
1200 4.07 X 108 0.77 x 10 2.44 < 107

(73)



—252- FE8 7L FAAGY Thig e Brd A A7 -2HE - LFR

E dHolx e Kot Kighol dA A && Aot}
e}l A Langmuir-Hinshelwood 2]oA] K, K, &
Kse= Z42be] Almd tisied HEH o2 dojx&
gtol o
Table3.o] & Th33 2o] AFHE SE4F
o 25=9FEHE U
Ki#t2 &5 7} S7)3H4
K:3& &x7) Z7)3848
Ksg& 257 F7139
olgigt K ¥ Koz Z %=
H dRkA el & yfdtie
gt 2b heAle &
Arrhenius type®. & JERJW
ki'=Aiexp(—E/RT)
k' =Asexp(—E;/RT)
ks' = Azexp(—Es/RT)
o}
Ki=A,(CiJexp(—E;/RT)
K:=(Az/As)exp((E;—E;)/RT)
Ks=(A1/As)exp((Es—~E,)/RT)

©
N

|

d

N
1—!

oy Y oy ¥
o X8

i A

1
o~ M [>
al n

M1
1—1
o
g
ol
i
i

o

&3 2k

InKi{j=1.2.3)

3 /
2r— ,//’
1 /’,
o =
-1}
-2} COKE
® K
A K,
_at . K
_‘v—
-5t T~ o
i '\\x
\"‘-
-7 ] 1 L L
6 7 8 9 10
104/ T (1/°K)

Fig. 6. Plot of In Ki(i=1, 2, 3) against 1/T(foun-
dry coke).

2 "t

Fig. 63} Fig. 77¢0] ZL-329 FAI o] o
st 1/To W8k mKi(i=1, 2, 3)& plot 39 2}
zZy gkg Ao gt EHR7 E4FAYUAE
o) =) A9 7|72 TFakel Table 4
o et

Table 4. Values of apparent activation energies
(KJ mol?) estimated from Figs. 8, 9.

]

COKE ANTHRACITE
E, E; Es D Ex Es
57.16 | 46.92 | 99.34 83.19 | 73.21 | 128.12
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