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REDUCIBILITY TEST OF IRON ORE LUMPS

Teruo Ikeno, Tomoro Hagiwara

Synopsis: ;

‘The authors investigated the gaseous reducibility of several ores in order to estimate the :
maximum size of ore suitable for blast furnace charge.

About kg of each ore, which was crushed to various size (maximum of 3 in), was treated
"-at 900°C using 20//min/ kg of H-. gas as a reducing medium. The reduction degree was based on
‘the total weight of oxygen which combined with the iron in ore, and measured by means of.
the loss-in-weight method.

It was found that the reduction velocity became higher in the sequence of magnetite—hema-
tite—limonite, and that the higher the porocity of each kind of ores the higher the reduction
velocity. Curves expressing the relation between the ore size and the time required for 909
reduction showed a trend to diverge in the case of magnetite and dense hematite, while in the
case of porous hematite and limonite to converge.

Further, the authors assumed the maximum size (suitable for blast furnace charge) of-
hematite-ore of 249 porosity to be 2’’- (in dia.) and took the size of the other ore which
reqgiured the same time for 90% reduction as that of the above mentioned standard ore as
1ts maximum size.

It was concluded from the results that theé raaximum .size for magnetite was 25~30mm
except those which had very low reducibility, about 40mm for dense hematite and about 50 mm
for porous hematite. With hematite and limonite of high porosity or those which suffered

cracks durin'g heating, the size of ore became no more a dominating factor upon reducibility.
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BT. thermo balance
D. deoxidizing furnace,
G. silica gel J. thermocouple,

A. sample, B. balance,
C. copper wire,
F. flow meter,

K. cooler, M. mirror, P. pyrometer, P.C. thermo
controller, S. scale, T. telescope.
Fig. 1. Apparatus for experiment.

1. suspention pipe 2. preventive Hs for conden-
sation' 3. flange 4. exhaust pipe 5. out side tube
6. SiC heating unit 7. sample 8. rubber tube
9. Hg vessel 10. gas pre-heating furnace 11. vessel
cover 12. Pt thermocouple 13. sample vessel
14. adjustable height grating 15, fixed grating:
16. safety valve 17. gas inlet 18. mirror
19. balance weight

Fig. 2. Thermo balance.
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Table 1. Type and analysis of ores investigated.
| Analysis percent
District Type .- S e T
T.Fe | FeO | Si0; | CaO., ALOy S | C.W. i Ig.loss
Vancouver Magnetite 59°99 | 25%60 | 7°28 ., 4799 ! 091 — { 1-44 ! —
Heizer Magnetite 66°26 | 2475 | 322 o1t ! 077 | 07175 2°77 —
. Texada Magnetite 5863 | 2883 ' 10°30 356 ' 119 0906 | 0°20 @ —
Tata Hematite 68'21 | 1°23 | 0°90 | 07025 0°44 — |- 1770 | 056,
Utah Hematite [ 59728 | 441 460 0°07 | 2792 -~ 0°75 I 2°60
- Hematite i . . . . . . .
Goa A +Lepidocrocite | §597. 3°15 | 3°86 | 07116 680 — 8°1l | 821
Goa B ‘Hematite | 60%71| 2753 | 1°33 | 0%033; 147 — | 38 | 5712
Wakikata Goethite | 56°80 | 0742 196 | 0°05 = 1°80 | gz%ss 10°25 ' 14°20
E { . - . , - ;
~Table 2. Physical propefties .
. ) i
Raw ore ' Roasted ore
True . . Apparent?® , . " True 1 & Apparent® .
| density density - Porosity density } density Porocity
Size of sample —100mesh 2in — ). —100mesh ' I5mm —
Roasting condition — — — - 500°C % 3h 1 450°C X 12h —
Vancouver 4°869 | 465 49 4-810 © | 4762 39
Heizer 4°738 ‘ 4°59 31 4°496 i 4-44 1°1
Texada 4720 4°57 32 4530 - | 4739 LS|
Tata © 4973 4°46 10°3 5048 445 i 1179
Utah | 42 3+97 7°0 4°256 3+47 184
Goa A 4606 3+48 24°5 4°245 2472 359
Goa B 3-88 1578 4°579 3°34 27*1
Wakikata 3°502 2+38 31°8 . 4+847 1°94 | 600
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Table 3. Maximum size for blast furnace

1. ' Maximum size (mm)

Ore T
' By reducibility.] - : s

| test "1 By porosity
Heizer — 9 18
Texada 26 20
Vancouver ; 29 ) 22
Tata I 40 f 30
Utah : 53 ) 47
Goa A 54 g 56
Goa B +75 69
+75 , 184

Wakikata =~ |

DWTIARMERDF B2 HRIEL, 110mn T 90% &G
3o hifER Sk A & Table 3 DX 5K %. kBT 5
& RGEKAE1 3 25~30 mm, B LA RS 13 #6540 mm,
T2 L bRADET HHRGFHNIH S0mm T, LK
FLEASE <, N OB LIRSS & OV BgkeIZ,
IO D b IR 2 &, TE®E, Fo
Z0 & NSEAORIEE & DB & B AEIED b
NBXETH5. HL Heizer @gkiiid 25~30mmT
BAT D E X 85% RLHETCS NIV 6, MEEI
L NEEBTIND LI 2 %R U, FHRRER(E
TEIHE INEUSIIHIRI 9mm gTFiceghidis
5V, TRBER BHEREORETH A0 5, L0
X5 ISR UG B & b, BR(LIGEERTT 5 &
OF AL ST OBIFE LN EEA LN,

&

PRSI~ D BB AR B % SR EEINT R Y B BB T,
KADIRFE P FHOE SRS DR ENEITHEB 2T 2T
BT OfERPIEC.

1) SRS 3 RisksE 358 (Vancouver, Heizer,
Texada), K¢y 48 (Tata, Utah, Goa A, B), %
SEk 188 (B5) T, Ih%# tkg SEHLY,. Fok 3in
O BEESEER LTz .

2) RIGRESL 900°C, FIEH AEHE lkg M4
#5420 > He RHLz. - :

3) BIREEHARSED Fe ¢{LEL TS O 48
100% & U, BICHOELRE» 6RDIZ. T OBFEEG
NOERDEEZE 129, MIGINEETO Fe &
THIEPfT DI,

4) FTUIE, WEEREK, ZRERSK, BEREOEI, ThK
DK x L 2o
| 5) 0%OBTIRET AR E D, SURNEE DN
BRERD B &, BISkSKS X OB BERMORGEL T
BEEDFIA X dui; RE—ETHER R R S OE

IX.
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