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Fluidization of Iron Ore Particles at High Temperature and
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Synopsis:

For stable operation of continuous fluidized bed reduction of. iron ore at high temperature and
pressure, fluidizing conditions- of iron ore particles of a wide size distribution were investigated using
a fluidized bed model at room temperature.

At a certain fluidizing velocity it was possible to maintain these iron ore particles of the wide size
range at good fluidization, in which the particle size distribution in bed was almost uniform during
the continuous operation and the dust from the bed was a little in the amount. On the basis of
this suitable fluidizing velocity obtained from the experiment of a cold model, fluidizing velocities
corresponding to the change of factors such as temperature, gas composition, and reduction degree of
iron ore were calculated.

The controlling method of the flow rate of reducing gas and gas pressure in the reactor in a con-
tinuous operation from the start up at room temperature to the steady state at high temperature was
devised.

According to this controlling method, the continuous operation of a pilot plant using nitrogen and

hydrogen as fluidizing gas was performed at high temperature and pressure.
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Fig. 2. Size distribution of iron- ore particles at different levels in center of fluidized bed

in case of different superficial velocity u,.
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Fig.- 8. Size distribution of iron ore particles at different levels in circumference of fAuidized
bed in case of different superficial velocity u,. ‘
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Fig. 4. Size distribution change of iron ore parti-
cles in fluidized bed and elutriation of fine
particles at continuous feeding.
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Table 2. Minimum fluidizing velocity (#xf)
and terminal velocity (#;) of iron ore
particle (air, room temperature).

dp (cm) umys(cm/sec) | u; (cm/sec)
0.1 (16mesh) 87.2 427.7
0.05 (32mesh) 34.6 239.4
0.0265 11.1 156.3
0.0125 (115mesh) 2.5 57.8
0.01 1.6 42.6
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Fig. 5. Ore flow and process gas recycle system
of pilot plant.
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Fig. 6. Superficial velocity u, of iron ore particles
(d»=0.0387cm) by pressurized nitrogen.
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Fig. 8. Operating conditions and results of pilot
plant using nitrogen.
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Fig. 9. Superficial velocity u, of iron ore particles
(d»=0.0387cm) by pressurized hydrogen.
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Fig. 11. Superficial velocity u, of iron ore particles
(d5=0.0387cm) in gas mixture of hydro-
gen and steam.
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Fig. 14. Operating conditions and results of pilot
plant. (example 1)
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Fig. 15. Operating conditions and results of pilot
plant. (example 2)

IR VRITRDO LR E b, Qp % P=7, y=
0.05, R=1 D5 1 VITHiL X HFEHEX & Dt
35 M09 FFS5Y FOBREER

Fig. 14 351w, } 75 v+ OBFHHRECRIT S,
BEMR» DEFRRBEEL BB R LA THS. ¥
7o, Fig. 15 i3, EERBK D7D REHEE L O
Qp WM ULEEARR L. (a) ABORE,
(b), (e)ixHAjiE L FAEDHIFEFEATHY, (d)
FEBRDORILE, () RFBCHEHAIND 77 AhDKZE
KU, (P WAHEREE, (2)i3gMEy 1 2 v v TEY
el £ 2 + BEOBFZENE R Ld 0T, (h)ik
I BDEDBEITETRD b uo/uy DEBRCET %
FBERLTWA.

Fig. 14(h) ofifics\ T, R-3 D uy/us DfEH G
BORAEL 7cD1 (B D /X LD T DD, HE

— 15 —



184 # o W

s 65 4 (1979) 552 =

BAtG 2 SOIERERIL, WHORTOTFRO S il
WaATolh, BEOBTOETHIOTR LD $EL
fez iciBELTWA. Lnl, JEEFREBIR\TZ
DOBRED u/u; DEOETHEZ LR TS, REHEESY
el B o EEIRETH O,

Fig. 15 (h) BB\ ~T, u/u; O ELIFEFICK
X Aot DiE, AR AN Uik BUS UCAER
L AERGERENE L holkz B8R L5, HE
DIEHEL o070 up/uy=0.27 DEL Y RETefEil &£DT
b, WENBELET A ENTE, i1 270 vT
B Eh 3RO LELRTEED 1 ZUATH .

kA, HEMEREECh uo/ur Zhih IR
I8 (0.2~0.6 FE) AL ¥ TH I Edibhot.

4. 5 =
HRERITC I ry P77 VI EERIMETOS & T
FHRELT 5 100, BRCRWTH I Al 7 ARERE
HEALT, INCRES Y b OSgiak T OB IE ol
Bk &tFc oW CoERE T oL 25, BIELREL

FEE LBz ek, MR OB ORFHLO
DISRE LI BEDNTRETH B & L2 b0l

Kie, CoRRAREEr LT, BE ED, 7 AM
W, BTEAERLT, BRMET CORERMFEOBRR
BV, EECOBERG, D, BROEFIRELCES
¥ COBEHERELE L.

_O@%ﬁ&@%kf %%&Um%rléﬁ%%ﬁ
%fwfﬁﬁbtﬁ%mﬁﬁ@ﬁﬁﬁmﬁb,%ﬁME
TTCRHHBEDOEYL &5 ENWFETH DI,

c o |

1) mAagmw, Bafmz, &b o, RRER RBE
Ed, MEF B gk, 65 (1979), p. 169

2) WHEHE—, TFAR—ES, HHIFR, EHAE: b
T, 29 (1965) 11, p. 863

3) D. Kunmt and O. LevenspieL: Fluidization
Engineering (1968), p.76 [John Wiley & Sons]

4) @@%ﬂz, W@Eﬁjs E‘q:‘ ﬁ;: %&&ﬁ[ﬁ: 63
(1977) 9, p. 1435

5) L.A. BromLEY and C. R. WiLkE: Indust. Eng.
Chen., 43 (1951) 7, p. 1641

— 16 —

B S



