360 % & M % 78 4 (1992) % 3
© 1992 IS1J
111177711111711117 =1 — \/\
= 3 B2 5 7 EiCBIITAAHKED
111111117111111111 1%? ﬁﬁgé;ﬁ#@
oA B XY/ O ¥ TR
Pyrolyzed Products of Coal Rapidly Heated on a Molten Slag
Takafumi KAWAMURA and Hidetake ISHIKAWA
Synopsis :

Behavior of rapid pyrolysis of coal is of considerable importance in understanding an early stage of post
combustion in an iron ore smelting reduction converter. ’

Products by pyrolysis of various kinds of coal under conditions of high heating rate and high temperature
on a molten slag have been studied quantitatively.

By analyzing the pyrolysis products such as gas, tar and residual char, data were obtained as a function
of coal rank(eleven coals and one metallurgical coke), temperature(1 350~1 500°C), gas residence time(2.5
~10s), and coal diameter(0.8~7.0 mm) in the experiments using high frequency induction furnace.

Total coal volatiles released in these experiments increased by 10 to 20% compared to the proximate
volatile matters. Carbon oxide gas(CO+ COz) and hydrocarbon gas (CH,-C3Hg) yields increased with in-
creasing [O] content and [H]/[C] atomic ratio in parent coal, respectively.

The effect of coal diameter and slag temperature on total volatiles did not become significant.

The ratio of [S] and [N] retained in residual char to total [S] and [N] contained in parent coal de-
creased with increasing volatile matter of coal. Normalization of the data, by taking the ratio of [S] and
[N] released to total volatiles released, indicated that [S] and [N] in all coals examined were preferential-
ly retained in volatiles and showed the maximum retention at around [C] ;= 85% coal.

Key words : coal; rapid pyrolysis; products; molten slag; smelting reduction.
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Table 1. Proximate and ultimate analysis of coals.
Proximate (wt% ) Ultimate (wt% )
Coal
VM FC Ash Ms C H 0 N S TS
A (Japan) 48.88 43.12 8.00 5.12 67.57 5.99 17.37 1.00 0.07 0.23
B (Australia) 45.56 44.57 9.87 8.32 69.91 5.25 14.10 0.76 0.11 0.29
C(Japan) 38.19 53.58 8.23 1.42 74.93 4.50 10.11 1.40 0.83 0.96
D (South Africa) 33.23 56.56 10.21 2.47 73.83 4.68 8.99 1.78 0.51 0.64
E (South Africa) 32.14 59.98 7.88 2.01 76.65 4.96 8.02 1.90 0.59 0.69
F (Australia) 25.11 66.20 8.69 1.44 79.51 4.57 4.99 1.76 0.48 0.54
G (Australia) 22,15 70.81 7.04 0.90 82.04 4.60 3.98 1.86 0.48 0.51
H (Canada) 22.00 68.55 9.45 0.84 79.84 4.50 4.70 1.21 0.30 0.35
1 (USSR) 18.46 72.40 9.14 0.67 81.43 4.34 4.31 0.74 0.04 0.20
J (Australia) 18.48 73.84 7.68 1.10 80.39 4.33 5.23 1.78 0.59 0.60
K (China) 5.92 79.54 14.54 1.14 80.54 0.72 3.9 0.26 0.03 0.16
L 0.67 87.95 11.38 0.28 86.52 0.02 0.32 1.11 0.55 0.62
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Table 2. Proximate and ultimate analysis of chars pyrolyzed on molten slag (Slag temperature 1400°C, coal
diameter 1.5~3.0 mm).
Proximate (wt% ) Ultimate (wt%)
Char
VM FC Ash C H (0] N S TS
A (Japan) 1.13 83.25 15.62 82.93 0.06 0.53 0.71 0.15 0.35
B (Australia) 0.71 80.40 18.89 79.79 0.06 0.68 0.42 0.16 0.21
C (Japan) 0.59 86.84 12.57 84.73 0.05 0.96 0.99 0.70 0.77
D (South Africa)- NA NA 16.93 80.99 0.10 1.07 0.66 0.25 0.31
E (South Africa) NA NA 11.80 86.43 0.09 0.60 0.77 0.31 0.41
F (Australia) 0.66 86.86 12.48 86.09 0.04 0.02 1.15 0.22 0.41
G (Australia) NA NA 12.71 85.48 0.08 0.56 0.87 0.30 0.33
H (Canada) 0.50 87.81 11.69 86.68 0.05 0.42 0.91 0.25 0.28
1 (USSR) 0.41 87.97 11.62 86.78 0.04 0.63 0.80 0.13 0.19
J (Australia) 0.41 88.75 10.84 87.25 0.05 0.04 1.35 0.47 0.49
K (China) 1.00 84.94 14.06 84.82 0.12 0.59 0.35 0.06 0.14
L 0.44 87.42 12.14 85.48 0.05 0.81 1.03 0.49 0.55
NA : Not Analyzed
20NL LLE* BgIC 7 AELTT - 7-. Essenmcul® % 100 5
Acarwar'V ORREHZ LS, REBICHEM L 2GRk = B o e 00T
e R ° R N s 80 ] B Coal dia. 1 5—8.0mm
DHEH T, BOMHICET HEEMIE 1000°C VLT o i 'g'?g z ] ] Gas res. time 5.1 sec
. B Z
TH60s LATHD, 60~240s DIEREM AHEIRLT T 60 AHHEHE
@ ~
WHBERERTE, HHCAORARTLTwDEELS, B JHHH A o
5% 40 Z ZRZ Rz
na. - Ho ] ZRZ ] E@Tar +Soot+H,0
_ . . EE f : 1 ] | B2 Residual char
Table 2 (21, R L7F v — D TR B L UTE 2 ZEZRZNZNE
. L]
DHOFEREZRT. Z
I J KL

3. RBREREER

3-1 EERISREE

BT OERE A ONRE S REIZo v,
Fig. 2 127" ¥, A DOAERE A, B5H & 0K
R L - EE% (daf-wt%, Dry ash free) Tz
LTWa. Fv—DAEKEA/E, 25 7iF EoEILF v —
DEENS, FARHT A7 LD5HEE»SRKD 7
bDTHAH. ¥—NV+33+ H,0 OAEBH G, 100%
PHEF X —BLOTAPWEEGT I WEE LTRELDT
bbb, F—NT 4N —HHESRZY— L+ TOE
BHlELSHSNAEIER, FETHOAL Y — L+
TTEDS50~60% T, HOHEBEE~OHEBLOF
G TENTIIHAY T TNy ZIZER LD O
RN, ¥V ETTOXPEHETH 5 7245, »
ZOOBEFT TR LT, Thid, ARSAOHES
NG A7 i bomiREMTcr sy F 07
(C.H,—~C+8H Rt KFE) &Y <—1t (CH,—
(CH)=C) O RIS L > THBE LD TH B .
Fig. 2 6, LEDHEOHEST DS AKRIZE, T
BF v —BW L hAECHD I b b,
COEBRIIILZEHESRBER(VS, FABLVO Y —
N+ 9+ HoO EEDF) & TESHEOHELES (VM)
D ERL72H DA, Fig. 3 THAH. V¥/VM=1.0
DY, VTHESHE LR LTRSS ONALI L2

Fig. 2. Product distribution of various coals

pyrolyzed on molten slag.
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