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Properties of Cold and Hot Pressed Briquets Made of

Reduced Ore Powder

Synopsis:

Kiji KaMiva and Minoru TANAKA

The reduced ore powder for sample was prepared by reducing Hamersley hematite ore with pressurized

hydrogen gas at about 900°C in a pilot plant for fluidized bed reduction.

The cold and hot pressed briquets

were produced from the reduced ore powder using a die at various temperatures.
The influences of compacting load at various temperatures on the crushing strength, density, and rate
of reoxidation with a mixture of oxygen and nitrogen gas at 250°C to 800°C were investigated.

The following results were obtained.
1)

To obtain the briquets of high crushing strength and high density, it was desirable to use reduced

ore powder above the reduction degree of about 909%,.

2)
became evident.
3)
for obtaining high crushing strength of briquets.
4)
density of briquets.
- 5)
in density.
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The maximum rate of reoxidation of briquets was observed at about 400°C, and the reason for this
Hot pressing at 500°C to 600°C under lower compacting load than that of cold pressing was effective
The reoxidation rate of briquets was controlled by a parabolic law and decreased with increased

Sintering of briquets at temperatures of 800°C to 1 100°C for 4 hrs was not effective for the increase
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Table 1. Chemical composition of Hamersley ore

(%).

Table 3. Chemical composition of reduced ore
powder (%). ’

T.Fe | FeO | SiO, | ALO;| P S

T.Fe | M.Fe | SiO, | ALO, P S

65.07 | 0.64 | 3.42 | 2.04 [ 0.056 | 0.008

90.80 | 88.04 | 4.18 2.09 0.036 0.007

Table 2. Size distribution of reduced ore powder.

JIS mesh. +16 16~24 24~.32 32~60 ‘ 60~80 80~100 | 100~115 —115
Wt (%) 0.61 32.16 18.76 27.40 ; 7.41 5.38 2.71 5.57
Harmonic mean diameter=0.395mm
SEE % BTz, o OFRA OLEESPHEL Table 1 2R
\?-- »
S DR Y v — 5 — 3 LT 16 ~ 115 mesh ¥y
e, BEIL, ShaPiEg 25.0cm¢ OEEGRERE
TEHFE AL, 900°C, 7 kg/cm?G OEAKKT CHREIE “T Upper
LT, C OBRTER 0BT, FRLED X bl punch
EEEE 97.17% CTHole. Fiz, BESFL Table 2 6 11250
o -
R Y 5 R 0.039cm DL THS. ks, B ] § 02
TCELEy DALY, Table 3 iR, 65 —
3. EBRRKEBLUAE
3.1 JY¥v FORKEBELIVHZR d Die
TV oy bORBHEE LT, ZBr - X HE o

By, @REHGE S VAR EFEA OFERD D
2%, RRRCR T, FEBES X OERSERNE
DOHEEEE LA X A ERBELRA L.
3-1-1 BHERE

BB T, TBRoRTERSe ¥FEL,
SR F A4 AT, T oAT— BRI CTERBBE L
o Ty P OBEIRERE 1om?, FX%, EMREME
NEErb5 L5, EEO LSFLHUA, Tibb,
l.l~1.4cm oOFERTV v P &L, "B ECEL
<, b, FTRvFrLIEHFIERCmbS L5, 7Y
— XA RO THEOENTIE L. Iolks, &8k X
O v E LT SKD4 vk, £k, Fig.
1 wRIhs., IERER lmin E—Fi L. 7,
TV oy FOEE L D OHTE L THDEERLE L
T, AF 7Y VERESHOD T Na — VR R ST L
fz.
3-1.2 ZAHEEIH

BB TCORHBEE LR CSETEN Sg %
A—tEo&B L2 ACTERF L, BREBEOSE L Ok
R RS Lz, IEEE L LU, 3B5tHES v
2% W7 vEAL I Fig. 2 DX 5k=7 v 2fLE

Briquet—»y onze,

- -
B 11.25.0
-0.2

70

EL
~t-Lower
punch

Fig. 1. Schematic diagram of die and punches.
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Fig. 2. Schematic cross section of hot pressing
apparatus,
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Fig. 3. Schematic diagram of reoxidizing appa-
ratus.
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Fig. 4. Increasing temperature of briquet during
reoxidizing at various oxygen concentra-
tions. (Degree of reduction : 97.179,
Hamersley reduced powder)
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Fig. 5. Relation between density of briquets and

compacting pressure at various pressing
temperatures. (Degree of reduction :
97.179,, Hamersley reduced powder)
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Fig. 6. Effect of compacting pressure on crushing
strength of cold briquets, (Degree of re-
duction : 97.179,, Hamersley reduced pow-
der)
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Fig. 7. Effect of compacting pressure on crushing
strength of hot briquets. (Degree of redu-
ction : 97.179;, Hamersley reduced pow-
der)
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Photo. 1. Effect of compacting pressure on defor-
mation of ore particles at 600°C hot
pressing.
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Fig. 8. Effect of degree of reduction on crushing
strength and density of briquets. Hamersley
reduced powder.
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Fig. 9. Effect of reoxidation temperature on reo-
xidation degree of cold briquets. (Degree
of reduction : 97.179;,, Hamersley reduced
powder)
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a) Reoxidation with O, 4%~Nj 969 mixed gasat 400°C. X 100(11/12)
b) Reoxidation with O, 4%-N; 96% mixed gas at 600°C,

Photo. 2. Microphotographs of reoxidized ore par-
ticles.
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Fig. 510, Effect of heating patterns on reoxidation
curves,
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Fig. 11. Relation between squaregroot of reoxidiz-
ing time and thickness of reoxidized film
of cold pressing briquets,
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Fig. 12. Relation between square root of reoxidiz-

ing time and thickness of reoxidized film
of hot pressing briquets.
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Fig. 13. Relation between rate constant of reoxi-

dation and density of briquets. (Degree
of reduction : 97.179,, Hamersley reduc-
ed powder)
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Fig. 14. Effect of sintering time on degree of in-
creasing density of briquets at various
temperatures. (Degree of reduction :
97.179,, Hamersley reduced powder)
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Fig. 15. Effect of sintering temperatures on crushing
strength of briquets. (Degree of reduction:
97.179,, Hamersley reduced powder)
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