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Fundamental Study of Injection of COM in Consideration of Blast Furnace Use
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Synopsis :

Because of rises in oil prices, fuels cheaper than heavy oil are strongly desired for
injecting into the blast furnace. COM (Coal Oil Mixture) is one of the fuels satisfying
such a need. But COM is a slurry of high viscosity and little was known about its
properties and hadling method. In this study, measurements of COM properties a test of
surfactants preventing sedimentation of solid particles, and a flow and combustion test
were practised to confirm such conclusions as follws: (1) Viscosity of COM is a function
of the solid fraction in it (2) Sedimentation rate of sloid particles in COM is fairly large.
(3) A surfactant can prevent sedimentation of solid particles, but its effect is limited to a
specified solid. (4) Wear of COM apparatus progresses fast only when it flows at high
speed. (5) Combustibility of COM is nearly the same as that of heavy oil except for

occurrence of dust, and NOx is increased when the solid contains much N.
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Because of rises in oil prices, fuels cheaper than heavy oil are strongly desired for injecting into the blast fur-

nace. COM (Coal Qil Mixture) is one of the tuels satisfying such a need. But COM is a slurry of high viscosity

and little was known about its properiies and handling method.

In this study, measurements of COM properties a test of surfactants preventing sedimentation of solid par-

ticles, and a flow and combustion test were practised to confirm such conclusions as follows:

{1} Viscosity of COM is a function of the solid fraction in it.

(2) Sedimentaiion rate of solid particles in COM is fairly large.

(3) A surlactani can prevent sedimentation of solid particles, but its effect is limited to a specified solid.

(4) Wear of COM apparatus progresses fast only when it flows at high speed.

{5) Combustibility of COM is nearly the same as that of heavy oil except for occurrence of dust,and NOx is in-

creased when the sclid contains much N.
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% { Table 1 o3 Ftiv4 2
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Table 1 Chemical composition of solids and oil
1 Salids) Iwt %)
Ash V.M F.C H N T.8
Coal —A 87 36.2 551 16 1.9 0.71
—B 7.6 298 62.6 4.0 18 0.33
—C | 106 323 51.1 4.3 1.7 0.64
—-D | 114 18.8 67.8 9 1.4 0.32
—-E 8.4 M6 57.0 4.6 16 0.53
Charcoal — A 6.6 13.8 79.7 0.6 0.3 0.02
—-B 15 36.5 62.0 37 02 0.02
Coke 10.0 17 88.3 0.1 0.8 0.71
10il} (wt %)
C H 4] l N 5 Density Viscosity
852 | 114 | 04 [ 04 | 26 | 09g/em’ | 27.3¢P
VM Volatile matter
FC :Fixed rarbon
TS. ' Total sulfur
Table 2 Density and porosity of solids
Density A pparent Porosity
density
fg/em™) Ig/em®) %)
Coal - A 1.367 1.207 11.8
-B 1.418 1.197 156
-C 1392 1.248 14.3
--D 1404 1377 19
-E 1.380 1.209 12.4
Charcoal — A 1,627 1.043 3.7
-B 1.381 0.483 65.2
Coke 1.800 - -
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Photo. 1 Shape of particles 50um
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TIZE N 3~ dkgf/emt Gt HES L%, T8 THLL, EHERITEEC L ThX <7
(65A) ZHET, NK6 ANKAF (25A) ~ i > T b, S Im/s OBAITiE, A (25A)
LTATE, BUD CIRAEARS, EhELlE  ORE Im 5720 O HEREH 0.1kef/em® & [
IZEL T, RIS e A B S iisE A B, MEDL MO 10 5oL 72,

(25A) 2MHL 2, ZEBIZ{FHL 7> COM BN T COM RIS #4522 012, =
=M% Table 312§, 72, M5Eiz COM g DIETHBRDDE B &K 22 FEE O AW 1y
£ 60~100°C, #H % 0.2~ 1m/s OHEPF T {(kgf/em?) =& AWHEE yw(1/s) ¥ LUTOR T

S TIT= 1, Keviz,
D dP
Tw = (Z) XE ............... ( 6)
Table 3 Coal fraction of COM
8v
) Coal fraction | Coal fraction Yw=T00 e (73
Salid used D
COM Nao. fwt %) Vol %) s
1 Coal C 30.4 22.0 D DEE (em)
2 " 54.8 439 x . EEfE (em)
3 Coal D 25.4 17.9 P I EHiE% (kef/em?)
4 # 345 252 S RE g e
. STk
5 Charceal A 32.8 20.7 Y ¥ }j{Jﬁ.,:L_ (cm/S)
6 i 45.0 3.2
7 Charcoal B 415 3.6
8 Cake 47.0 29.6 NGC.2 COM @ty & 3y BE % Fig. 13 iz,

B s, COM Oty & pu T ARG S 5,
2ETHEAL LI, ZOERIREEEILL =
No.2 COM DI Hffiskilltil & Fig. 12 15, a— b #EKTH B4, NO.2 COM T4, it it

32 ENBRXAUERBR

1.2
COM_ [Ne.2
1.¢|— Temp. {"C})| 93
B Vim/s)
O] 043
08 | o [ om

Pressure drop thgf/em?)

Distance (m)

Fig. 12 Pressure drop of COM flow test
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Fig. 14 Characteristics of doppler type flowmeter
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iéi-i'im”: F i, I‘:Iii"c COM #5541 3 %Bﬁ{;j Distance along furnace (m)
AT SN R - S HE b 2 Fig. 15 CO, O; and temperature distribution in
FFLCLIETHILHHEETH S test furnace at oil combustion
4, BRERERRER
m ‘ E 1
COM DR, MIFTEH OREM, BRENIC & 5¢ cownnz lF o] 41500
) L}Jf')é}’ T2 LA DS, Iﬁld'ft:i')‘\r‘f COM 4t .\ho_m-‘ﬁ‘“-._ 41400 5
. 5 \ Te )
PHET G, Tl A EOBBNThE & . Tl ] 10 &
oot 41
EAE L, s \\ 12
£ 2T, COM @ hetl & T & o e T~ 8 2F ) "\.___.: 1200 ;-i
Brzeviz, WEEREUFIZ 50T Table 3 W% CO Al \ |
M BB £ 17, SRl TR ST S
S (ELUETRC L B NHIAT) £, C T T 3 4 s 6 7
0 "J;"’}(J(*' ot - % s ) o L i Distance along furnace (m}
e W Y 1 == Pl
ML Sl (e _J Fig. 16 CO, 02 and temperature distribution in
PREIE % 1 200°C (1246, 7L —AF 2O, 7 test furnace at COM combustion
By A g, BRI O T o 2, B
X LT, Fihd NO.2 COM @iF PLIRIE 540,
#7295 % Fig, 15, 16 1205%, Zold- s, E FELIA L OREN AL, 2 »’;t:‘r»“zM* LT
e NO.2 COM T3, CO iy 4= i, i WL 72 COM TIE NOx v Ba % L
g E %L <, OBV I =72, (Table 4 ), Zius, FRPIZIIN s
EFFLALE, RN WIE T, fJ‘z’nTﬁt:’)» B L EZ G, TR GTI AL
T COM LR Th -7, LA L, COM NOx LR S o eve, 4 7%t C
WoAgEE 123, madia F T, FHA oA C M &ZWIT 280z AR T 2080 h 5,
Table 4 Result of COM combustion test
COM Naf (oin 1 2 3 4 5 6 7 8
Air ratio - 1.22 1.18 1.17 1.21 1.18 1.13 1.14 1.07 1.02
Furnace temperature C 1200 1230 1235 1235 1200 1220 1200 i 280 1210
Q2 concentration Y 3.5 2.9 3.2 1.6 1.7 2.9 2.2 2.2 1.5
Dust concentration 1% )| g/Nm* 0 3.0 5.8 2.5 3.7 1.7 2.5 0.66 5.4
Unburned C in dus: “y 0 (% %) 6.6 1.5 2.1 2,3 5.0 0.4 12.0
NO concentration ppm 169 244 296 244 300 156 154 153 162

[ I
[k &1

* Calculated value

I Not sampled
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