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On the Reduction of Iron Sands by Water Gas: in a Fluidized Betf; |

Synops1s

Studies Were made on the reduction of iron sands by water gas.

used was a two—stage ﬂu1dlz1ng roaster.
- The results obtained were as follows:

Minoru TANAKA and Masakiyo MORIKAWA

The reducing furnace

1. In batch operations, the rate of reduction in fluidized beds was mainly controlled by

the gas/ore ratio.

The streammg gas velocity had no effect on reduction.

2. The utilization of gas was increased with a decrease of the gas/ore ratio.
- 3. Continuous operation of this two-stage roaster was very satisfactory. :
The heat-input in a reduction bed was only 10% of the latent heat of combust1on gas for

: heatmg the out51de of a reduction bed.
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‘Chemical composition and size
distribution.

~ Table 1.-

Fe** |Fe**+| T.Fe| TiO: | SiO;
%) | (B | %) | (%) (%)

iron 24°77 | 32°01 | 56°78 | 11°08 | 6°51
sand | - .

Mesh 48 65 . [100 - [150 1200

~65| ~100| ~150] ~200| ~250/~ 250

Fe** (%) | 19°90| 2268 23°41| 26°37| 25°82{ 28221 . .
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® Oxidation bed

® Combustion chamber
of upper bed

@ Combustion chamber
of lower bed

® Feeder

® Overflow pipe of
oxidized. ore

@ Discharge pipe of
reduced ore

Rotary valve

@~@ Burner

®@~® Cyclone

Fig. 1.

reduction.

@ Preheater of air

@® Inlet of gas

@ Inlet of city gas
@ Blower

@~@® Outlet of gas
@ Blower

@) Sampling hole of gas .

@ Diaphragm valve
@ Stopper

@ Expansion flange
T: Thermocouple
P: Manometer
01~0s5¢ Orifice

Two-stage fluidizing roaster for

o

Table 2. Experimental conditions.
Batch test: '
Composition GOz 3°0~4°0

of water gas

- CO 35°0~39°0

(%) H; 44°0~48°0

Reduction temperature

900210, 95010

©C)
Gas velocity (cm/s). 20°0~40°0 . .
Ore weight in bed 1°0~4°0

(kg)

Continudus test:

Composition
of water gas

COg 3°0~4°0
CO 35°0~39°0

(%) H; 44°0~48°0

Oxidation temperature

(°C) 80015
. Reductioﬁ .temp%gétt)lre 900 ;Elo; 95010
Feéd v&eight (kg /h)' 6°0~8*0
Gas velocityr (cm/s) ‘ 57*0~59°4
Gas volume (m3/h)

150
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Fig. 3. Relation between reduction degree and
- reduction time in case of V/W=1-0.
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Table 3. -Results of continuous test by fluidizing roaster (200mm diameter).: '

- ; : Test No. - .

: - ' . 1 2 3 4 5
Oxidation temperature °C) 800 — — 800 —
Reduction temperature (°C) 950 950 950 900 900

es . Reduced Reduced
Conditions of feed ore - (- Raw Raw ore Raw ore
Weight of feed ore (g/h) 6200 7700 7100 6500 6000
A.Verage holding time OXidation bed 23 - - 22 —_
(mn) Reduction bed 235 156 169 210 200
. Volume of r'educihg gas (m3/h) 15°0 15°0 150 15°0 15°0
) Volume of combustion 5.7 - S 4+7 _
3
Oxidation bed gas (m (h)
Volume of combustion 10°2 - - 10°0 -
: air (m3/h)
Volume of city gas for heat}ng reducing 3bed o 10°0 10°0 g 80
(m3/h) :
: ' Overflow products 6721 60°9 79°5 71°3 89°4
Reduction degree (%) :
Carryover products 63°02 59°2 78°5 71°5 880
- Carryover products of . - .
o oxidation bed 1100 800 .
" Discharge Overflow products ‘ ~
(g/h) of reduction bed 4000 6200 6100 4400 4900
Carryover products ' i
of reduction bed 740 400 250 650 260
Utilization of gas (%) 85 1074 38 92 | 30
; CO: (%) 59 1°3
" Composition , . .
of gas ‘ co (%) 38°0 44°2
H; (%) 450 489
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Table 4. Results of magneﬁc seperation of reduced ores.

BANEASh o @TE
#HZ2EENo. 1 G 57 Weight T.Fe Metallic | TiO,
. : E 0, g, F [ 0, X
w/h, Nood © 47 %) %) - |Fe (%) | (%)
m¥/h Thotz. & : . l Concentrate | 934 5832 —
. Raw iron sand Tailing 66 28°95 -
ik No. 1| a3k : -
HROEE /N2 Overflow products Concentrate 77°5 70°0 38°89 9°56
?ﬂtg i“’é ~ of No.2 test Tailing 22°*5 4607 . 10°64 25°10
BDTHD. BILEEI : : :
A T el .. Overflow products Concentrate 83°0 74°03 55°28 10°91
AT DDA LR of No.3 test Tailing 17°0 37°06 3°72 27°31
#HHH AR 80~ — P S -

. . verflow products concentrate 80°0 390 46°35 10°50
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N f@; - Overflow products Concentrate 9145 7365 60°65 1191
ETLRISITERRET of No.5 test Tailing 8°5 2186 | 11°55 32°56
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Table 5. Heat balance in a oxidation bed.

Heat input

» . . } . Heat output
_\ kcal/h % \\\ kcal/h % -
C"J;‘guiteigg ci‘fﬁ %fe(‘;’as"e 83 | 11300 | 100 | Sensible heat nf waste gas 3790 | 33°5
Sensible heat of discharged ore |- 1050 94
Heat loss from furnace walls 6460 | 57°1
Total 11300 { 100 Total 11300 100

Table 6. Heat balance in.a reduction bed.

o Heat input o Heat output
o ——— weayn| 9% | T |keal/h| %
"Sensible heat of water gas 1950 335 Sensible heat of waste gas 4540 | 78°0
S e St 925 | 15°9 | Sensible heat of reduced ore | 900 | 155
Heat tnput Dy external 2945 | 506 | Reaction heat:- : 380 | 6°5
Total - 5820 | 100°0 Total N 5820 | 100°0
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Continuous Detérmination of the Oxygen Dissolved in Molten Steel by
Electromotiveforce Measurement and Its Application to Several Experiments. o

Masayasu OHTANI and Koji SANBONGI

Synopsis:
o The oxygen dissolved in molten steel has been directly and contmuously determmed by ,
 the electromotiveforce measurement of the following reversible. cell:- e
T ® Fe-O | MgO | Fe-O (C sat.) © '
That is, a magnesia crucible, in which the carbon-saturated iron and a graphite rod as a
- lead are inserted, is dipped directly into a molten steel with unknown oxygen content. In
this case, the magnesia article serves as an intermediate electrolyte. Then, an electromotive:
force between the carbon saturated iron and a molten steel is measured at about 1600°C.
E.M.F. in prehmmary experiments shows a good reproducibility and a very sensitive:
correspondence to the change of oxygn potential of atmosphere. Consequently, the construc-
ted cell is considered as a reversible cell and the possibility of the determination of oxygen
by this -electrochemical method is recognized by the preliminary experiments.
A conversion chart of e.m.f. (mv) to oxygen content determined by vacuum fusion analysis
in many iron-carbon alloys was plotted at the vicinity of 1600°C. Furthermore, its application
to such expériments as continuous determination of the oxygen with decarburization during
the oxygen blowing, deoxidizing power of several elements and so on, was carried out with y
satisfactory results.
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