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Melting Rates of Directly Reduced Iron Pellets into Iron Melt

Akira Sato, Ryuichi NAkAGAwWA, Shiro YOSHIMATSU,

Akira Furvzawa, Tsuyoshi Ozaxki, Kazuo KASAHARA,

Yasumitsu Furuzawa, and Tatsuro Mrtsul

Synopsis:

Effect of composition and density of pellets made of reduced iron powders as well as temperature and carbon
content of iron melt on their melting rate into iron melt has been investigated. The following results are

obtained:

(1) Considering the oxygen content required to increase the melting rate, a favorable reduction degree of
pellets having less than 59, gangue may be 95-98%, and that of those having 5-10%, gangue may be 90-95%,.
(2) In case that a slag with high melting point is formed at the melting interface of pellets, the melting

rate extremely decreases.

(3) The less the gangue content and the lower the meltlng point of slag made from the gangue, the

greater the melting rate of pellets.

(4) The melting rate of pellets decreases as the carbon content of iron melt decreases and is nearly pro—
portional to the temperature of iron melt in the range from 1 400 to 1 600°C.
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Table 1. Chemical composition of reduced iron powders (wt%).
T.Fe | M.Fe| C | Ca0 $i0, A1,0, 0| P S
Hdganis 99.2 98.8 | 0.01] - 0.16 - 0.1 |0.01 ] 0.01
96% reduction | 90.1 84.5| - | 0.08 4.63 2.72 | 1.51|0.01}0.01
93% reduction | 89.8 | 80.9| - | 0.08 4.58 2.70 | 2.62{0.01| 0.0

Table 2. Particle size distribution of reduced iron powders (wt%).

Mesh Over 16 ‘15-32 [ 32-60 [ 60-100 | 100-150{150-200{200-250 | 250-350|350 under
Hbganids - 12.1 31.4 24.4 12.5 19.6
96% reduction 0.6 51.0 27.4 12.8 8.3
93% reduction 0.5 37.3 28.0 17.7 11.6 5.0
1T 1 T 1 T T 1
l_ oH6ganas iron powders
Two-color eye 096% reduction iron powders
\thermometer 8|2a93% - ” L
h Eye wggy - v
Reduced iron pellet ©20% " " "
Heater B 7 ——Z
(Graphite tube)
Iron_melt
Electrode .
Crucible .
Insulator 6

(Graphite or Alumina)

Fig. 1. Schematic diagram of experimental

apparatus.
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Fig. 2. Effect of pressihg pressure of reduced
iron pellets on their density.
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Fig. Effect of density of reduced iron
pellets on their melting rates into
iron melt saturated with carbon at

1520°C.
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Fig. 4. Effect of temparature of iron melt
saturated with carbon on melting
rates of pellets made of Héganis
iron powders.
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Fig. 5. Effect of carbon content in iron
melt on melting rates of pellets
made of Héganis iron powders
at 1520°C.
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Fig. 6. Effect of carbon and coal content in
reduced iron pellets on their melting
rates into iron melt saturated with
carbon at 1520°C.
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Fig. 7. Effect of CaO, SiO,, Al,0O,;, and CaO-
Si0,(Ca0/Si0,=1) content in reduced
iron pellets made of Hégands iron pow-
ders on their melting rates into iron
melt saturated with carbon at 1520°C .
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Fig. 8. Effect of ratio of CaO/SiO, in re-
duced iron pellets made of Hoéganis
iron powders on their melting rates
into iron melt saturated with carbon
at 1520°C. Content of CaO-SiO, is
5%. '
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Fig. 10. Effect of weight of molten slag on
iron melt saturated with carbon at
1520°C on melting rates of reduced
iron pellets.

BT EOBRE LR Ly POBEE, DBIKIRED
BT WEEZBNS. £, BHEOR Uy MNEN
Wit D2 D> B BN B L ISSIRE O BIfRIE, 131
TERORAESD & —F L, AR OHEFRRIEM LK D7
DT, BILEEOBTIILE LA TbEwiEzbh
5.

Photo. 1 yx 1520°C o it REafnagk kic 5 min ) ¥
e TR ELTWIRIGER vy FOEMRRECIEL
XNEATIBOR Y oz . a)~d) X th
2 52Ca0, 10%Si0,, 5%ALO0; 5 X (8 5%Al,0,-
Si0,(ALO3/S10,=1) #EH T H R vy OB EIC
BRxhiAS /B Tchs. EEIMETHRIVy b, T
WRIEGED B DT T HTHD. TOFEPRT X
BRREICA S VRBPIERT S &, vy MHOgkEE
Mk L OEERRASIIE X NS & T D IEFEENE L <
S bHhDrEZSHRS. Photo. 2 1% 5%AlL04-SiO,
(ALLO,/Si0,=1) % &HF T % BT vy bD BAER
micIk X -2 7 V&% EPMA CTHIGH Lok Rz
. a) E2REFEE b)~d) B ahXh Fe,
Al 33X Si o Ke fiRCTHD. ElIBn<vy b, B3
BISRENI-2 5 78, Gl (ZOFHRIIERS
NTWiEw) BEGEOH DL THTHSD. HFEH b) 2
FTT ISR VRBACESEOHRPFALTVDH, #
il LW BRI BRI CH D T LD, Tk
54T FeO ThH o LH LRV, Leh>2T, &

— 95 —



390 P& W iy 64 4 (1978) 3 E

©

-
L
3
» -
Photo. 1. Microstructures of slag formed at the interface between reduced iron
pellets(top) and iron melt(bottom). Pellets made of Héganss iron powders
containing (a) 5%Ca0, (b) 1094Si0,, (c) 5%Al,0; and (d) 52 Al,0,-SiO, )
(Al;O;3/S10,=1) floated on iron melt saturated with carbon at 1520°C
more than 5 min.
-»
Y
»
&5
a
-
Photo. 2. Secondary electron and X-ray images of slag formed at the interface b

between reduced iron pellet (left) and iron melt (right, but not shown).
Pellet made of Hogands iron powders containing 59%Al,0;-Si0, (AlL,Oa./
Si0O,=1) floated on iron melt saturated with carbon at 1 520°C more than
10 min. ’

(a) Secondary electron, (b) FeK,, (c) AIK,, (d) SiKa

— 26 —




BTV v DGR~ DA HEE 391

DA S FBIER Ly MRICER s R ks DR
DOEFFic Lo TIRIERE S, $e—Mah LT3R
B A D 2 5 P in o T RS b D LFX
LS. TOX S GBSO A S I B ERSE

TR END LR Ly MO L BT E L R
DIERERENZ LI BPTHET LD ZOTLEPD,
BT Ly N OISR~ OBIRE LY E L RS
RN DI VT, TAFRRECHIEIEDO R T VBRI S &
BN EBEETHS. Tibh, Uy bHOEEA
i m Dl T 5 ok, YEERIRS DS WEE IR
DR TP LT LD RS TAET D L LRI L s
A5.

Fig. 11 1 18T8k_ Ly bhoCaO, SiOp ALO; I
T8 Ca0-Si0,(Ca0/Si0,=1) s 1 v k 11{E (70g)
% 1520°C T+ 5 0L ERBEICK JITTRER
g, BV BN SA T EHEAOIT X D sk, TOI
B EVE AR - B XIETRER NS W &b
%. Fiobt, 5%EmEMmIhiz CaO, 810, AlLOs
PEE IR LT TEEIEL 2% T CbrrbbT
VEREREEIEZE L WA LT 5. Ca0-8i0;(CaO/SiO;
;Q;fu%miﬁ%mfééﬁiﬁﬁ¢?éﬁ,%%
RS IRINE AT S LT LT D,

M (2~5%) OFLEBEZEERINT 5T & d>
TIBTLEER Ly POWBREERF L LHERT L Z &I,
VERRIC RS WA ORE L Ly MhoR{igk s

R

freJ

[ 7]

]

3

E-

2

Q

g 23 \

o /

£

g 22 L

. C.

o

e

3

o

¢

$%5—=5 10 ©
Ca0,5i02, Al203, Ca0-Si0z

(Ca0./Si02=1) (wt)

Fig. 11. Effect of CaO, SiO,, Al,O; and
Ca0-Si0, (Ca0/SiO,=1) content
in reduced iron pellets(70 g) made
of Hoganis iron powders on their
heat required for melting at 1 520°C.
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Fig. 12. Effect of Fe,Oy content in reduced
iron pellets made of Hoganis iron
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Si0,(Ca0/SiO,=1) on their melt-
ing rates into iron melt saturated
with carbon at 1520°C.
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Nic. Rvy MOIRERS 235 % LT O%A I ET
R 95~98%, kA k03 5 ~10% DA ITETR 90
~95% HEFE L\

(2) BEgk vy PSR ECHERT SBT, BF
HCHEEMER T IR I N S GE B EESZE L
LT 5.

(3) BREGR Uy MCAER IS EEAMBRS IR
FE, FREREORT SERRT AMRIEE Ly b
DIEFBRERKE V.

(4) MIERRSEERODLVETLE Ly M2
~3%DRELEET D & XITHEMBHREIKE .

(5) BIEERVy MO RICI DIAMEE & R
ERFIALD (8 113 1400~1600°C o> £l T (ST 1
BIEAtRIZ D b, 1400°C DUTF CIIEMERE S 2
L, 1600°C L) - CURiEMmEILIE L A SR LRV,

(6) BILER vy MOWBEE IC R 2 BARHER,
VEFHIRIEAD 1520°C o & S BSRORFERED 1.5% LITFiC
5% ERBITEAT 525, 3~5 %D RFEEDHFTIE
FEEAERLTH S

(7) B LOBERIA S 7 OIERERK 1 OERD
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