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On the Combustion Rate of Anthracite Coal Abundant in Ash

Shik Namkoong** and Choongki Yoo***

** Dept. of Chem. Eng., College of Eng., Hanyang Univ.

*** Electric Laboratory, Korea Electric Co.

The influence of ash content of anthracite coal on its combustion rate and diffusion rate of oxygen gas
through the ash layer were observed.
On the temperature range lower than 600°C the rate equation of the combustion is expressed rather

simple;
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indicating chemical step is rate controlling.

And at the temperature range of 630°C to 1, 230°C
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Diffusion rate constant of eq. (2) was found to be estimated by eq (3)
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The forms of equations (1) and (2) had been proposed by Hottel etc.
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Table 1. Composition of the Samples

Sample Xgizti(tei};: (I;lati(})n Ash % g:;nie flziftcifrlna

o % Kcal/kg ition
F6—4 20! 1523 8275
F10—2 2.0 1825 79.35
FB 2.49, 38.91] 58.60
FS 2.82  48.48] 48.7
B70 3.56| 62.24 542 1,370°C
S70 3.38 74.82 21.8 | 5,806 1,130
i‘;‘gd"' 88 5212 42.0| 4,105 1,360
vunky | 463 6447 30.9| 52321420
Okke 51| 627 3522|5195 1,440
Okdong 51| 64.2] 30.7] 5257 1,485
Hukyun 6.04 69.6| 2.0| 5.688
Doke 4.52]  63.48 3201 5,176/1,480
Macha ¢ 7.1 4833 445 41901430
Hamback ~ 5.14 39.86 350 4,9121,380
Ensung | 3.64 19.60] 16.75 6,515

S-6 | 3.25 64.23 3230 5,219
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Table—2. Experimental Data for k.

fp ’ Tav 1 Wr , r ; kc
min, OKi mg! cm;1 cm/s
0 775.5 288 0.687 0.0
2.5 790.5 287 0.6862  0.1964
5.0 805.5 285 0.6846,  0.4003
7.5 823 } 282 0. 6822[ 0.6134
10.0 840. 5‘\ 275 0.6765  1.488
12. si 855. si 264 0.6674]  2.418
15.00  870.5 2420 0. 6483} 5.153
17.5 888 210, 0.6231,  6.93
20.0  905.5 170,  0.5763 12.94
22.5 923 ¥ 132 0.5297 13.35
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Table 3, Experimental Data for &

Sample No. S—70
T | | {
1
[ T «C . 6 730 ’ 8) | 90 | 130 | 1130 1230
i | i i
i i i i | | T
| H ' omm | 11.4 13. 2) 13.2 12 o, 12.0 10.8} 12.2
¢ |
W, mg | 2617 2422 2416 2229\ 2520) 19332 2145
i |
Sample size Vol oem | 1,909 1.75 | 1.75 1.591, 1.591; 1.432 1.617
; | :
D, em | 1.54 1.495 1.495 1. 449 1.449) 1.399 1.391
: i i i
A em? | 7.44 7.021) 7.021 6.59 l 6.59 | 6.143 6. 664
! i i
l | | ; :
H,0 mg | 34 2.01 7.0] e.o‘ 2.0 2.0 2.0
| ‘ I i I
LM | mg 2016/ 1910, 1839 1750] 1600 1516 1662
AMeasurement ) | |
f W, mg | 567 510! 520 473 460, 421 181
. hp min | 125 581 50 47 41 37 37
i ! ! | 1
. | i 1 | ] ;
VM mg 87! 82| &1 75 73 65! 72
i : ! i i i
| W, ' mg 1929, 1820] 1808] 1675 1617% 1445 1590
Dry Sample ; | i
W, mg | 2583 2420, 2409 2223 2150, 1931 2143
o | | |
Lo g 1.35 | 1383 1.375, 1.4 1.35 ‘f 1.35 | 1.325
i | | 1
! ' { | ‘
| fom % | 3.38) 3.38, 3.38, 3.38 3.38) 3.38 3.38
Composition [ fe % 74. 68! 75 54! 75.11 7534 75.21 74.83 74.34
i ; 1 1 i
2 21. 04 21.08j 215 21.2 21,41 21,79 22,98
. % | 21. 04, 0 | 21.51 21. 28 |
‘ : ! .
_ : i ! ! | i
% cm/s | 3.02 7.33 9. 24 10.78 1 93} 14.5 15.8
ot B, | ocmss ! 4.53 7.46 8 542'\ 10.08 11.42| 13.1¢ 14.64
Combustion : ! i
e - 0.595 0.595 0.595 0. 595 0.6311 0. 62% 0.624
Ratz A ' . ‘
w = fe 179 13.35 8948] 422 1360 4600 11990
: LI | ;
s o= 1 0.841 0.841 0.811] 0.841 0.792] 0.804! 5. 802
L e | l | ‘ o
Al = 0.203; 0.0331 5.06x107° 1.08x10% 2.76x107  9.5x107% 3.G7x107
: { { i { :
Eq-(17) B — | 1.08 1.32 1.33 1.36! 1.37, 1.37] 1.7
: i ; i i |
o= 0. 205, 0.358 0. 369 0.371 0.318] 0. 332 0.32
; i | i | i
i | .
P oge— W 9, W, /W, | :
i {min %: \ i
min ¢ % | | 2.0-945 1.4-945 | 1.5—94.0 1.5—93.8; 1.4-93.1 1.2-93.1
1 ' 11.1-72.7  86-72.3 9.1-70.1 7.3-69.1] 6.2-72.4 5. i-74.8
| I I | :
: ; | 18.4-56.2 17.3-50.2 18.1-46.3 15.7-413 12.0-51.6 1%.3-36
‘ i | 30.0-34.3 28.1—231 26.3—28.3 23.4-25.8 19.0—30.9 16.3-37.1
\ | i | | % ! t
| ! : ! 40.8-18.0 38.5—11.5} 36.4-10.4 83.7-7.3 . 28.6-10.2) 3).1-5.6
1 58—0.0 47.0—0.0 © 41.0=0.0 | 37.0-0.0 | 37.0-0.0

50—0.0 i

W,; Weight of wet sample

Wy Weight «f dry sample

C. M; Combustible matter in sample

V. M; Volatile matter in sample

F,m; Weight fraction of volatile matter in sample
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HEY 4
AHEMESH BMEL W/ WA 2

Sample No. fa em/s 630°C 730 l 830 939 103) 1130 1230
- ! ! o
F—6—4 0.823 % 0. 707 2. 618’ 3.2 4.07 4.66 4.85 3.4
ka 4.53 .71 5.76 6.8 7. 66 8.57 9.5
F—10—2 0.795 & 0. 858 3. 145; 3.975 5.17 ‘ 6. 044 7.25 6.03
by 4.38 5.06 ‘ 5.88 6.91 7.3 8.59 | 11.49
F—B 0.585| % 2.26 4.28 5. 43 7.031 7.14 10.06 9.83
by 4.57 5. 45 5.8 6.83 1 6.97 9.03 10.13
- ] | |
F—S 0.487, % 2.87 5.39 6.19 8.203 9.93 | 11.62 | 12.36
ky 4.76 5.74 | 6.59 7.67 8.73 | 9.59 ! 10.56
B 70 0.34 B 5. 485 5.9 7.56 8.79 9.27 9.517 12.77
ko 6.0 6..97 8.17 8.7 9.54 10.8 12,1
S 70 0.215| % i 3.02 7.33 9.24 10.73 11.93 I 14.5 15.8
1
ke 4.53 7.46 8.54 10.08 11 42% 13.19 14. 64
:
“&; Observed, kg4; Calculated
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