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Softening and Melting Behavior of Cold Bond Pellets of Iron
Ores with the Use of Portland Cement as Binder

Synopsis :

Hirao GO and Mitsuru TATE

The softening and melting behavior of cold bond pellets of iron ores with the use of portland cement as

binder was investigated.

(1) The reducibility of cold bond pellets is generally better than that of fired pellets.
(2) The cold bond pellets have a stronger tendency to shrinkage than fired pellets, due to sintering.
(3) Melt—-down behavior of cold bond pellets is characterized by the melting down of slag prior to

that of metal.

Melt-down slag of cold bond pellets contains much FeO.

(4) TFor the improvement of melt-down behavior of cold bond pellets, it is effective to decrease cement
ratio within the limit that the required crushing strength is ensured, to make basicity higher, to use dolo—
mite as a flux, and to include solid carbon as a reducing agent.
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Table 1. Chemical composition of used ore.

Ore T.Fe SiO; CaO Al,Oz  MgO S

MBR 67.7 0. 99 0.03 0.94 0.04 0. 004
Mt Newman 63.8 4.38 0.05 1.83 0.06 0. 007
Robe River 58. 8 5.30 0. 10 1.40 0.09 0. 010

Table 2. Pelletizing conditions and properties of
cold bond pellets.

s e Ore Cement Fluxes and  Swelling* Porosity

8MP€ blend ratio(%) additions degree(%) (%)
A a 10 Lime stone 26.0 24.6
B b 10 Lime stone 7.2 —
C b 8 Dolomite — 25.9
D b 8 Lime stone 11.9 25. 9
E b 6 Lime stone 23.2 27.4
F b 8 Lime stone — 24.6

Coke 5 %

G b 8 — - -
H b 8 Lime stone — .

*; Reduced at 925°C for 90 min.
a; (MBR)/(Mt. Newman)/(Robe River)=6/1/3
b; (MBR)/(Mt. Newman)/(Robe River)=4/2/4

Table 3. Chemical composition of samples.

. CaO %

Sample T.Fe FeO SiO; Al;0;3 CaO MgO %B—z (jran[:)guunet
A 56. 1 — 4.80 172 6.97 0.38 1.43 247
B 53.8 — 5.32 1.68 7.88 0.48 1.48 286
C 53.3 — 498 1.51 6.8 110 1.38 271
D 53.0 — 500 163 7.25 0.5 145 271
E 53.0 — 475 1.53 7.09 0.64 1.49 264
F 50. 7 — 512 170 7.05 0.59 1.38 285
G 56.9 — 498 179 531 032 107 221
Firld 49,7 — 5,05 1.8 104 0.90 206 366

ire

pellet 59.5 — 409 141 6564 1.47 1.38 212

Sinter 55.9 7.17 6.58 1.91 9.61 1.77 1.40 356

*31000(SiO+ Al303+CaO+MgO)/T. Fe
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Fig. 1. Experimental apparatus.
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Fig. 2. Behavior of reduction and shrinkage rate.
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Photo. 1. Vertical cross section of sample beds.

Table 4. Behavior of shrinkage (%).

Volumetric

Observed Shrinkage by*

Sample shrinkage gf‘;zﬁ:‘: deformation
c 62 28 34
D 56 25 31
F 82 47 35
G 60 29 31
Fired
pellet 50 20 30

*;(Observed shrinkage)-(Volumetric decrease of pellet)
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Fig. 3. Relation between temperature of starting
of slag melt and degree of reduction.

Table 5. FeO content of initial slag and degree
of reduction at slag melting (%).

Sample B C D F G F.P.
FeO 12.2 7.33 9. 90 1.18 22.8 3.59
Deg. of reg. 83.5 90. 2 88.1 99.6 76. 8 79.9
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Fig. 4. Melt-down behavior of pellets.
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Table 6. Conditions of reduction.

Condition Heating rate Atmosphere
1 800°C-1 500°C, 4°C/min CO/Ny=3/7
800°C-950°C, 4°C/min CO/N,=3/7
2 kecping at 950°C for 30 min CO/N;=3/7
950°C-1 500°C, 4°C/min CO/N,=3/7
1 000°C-1 050°C, 4°C/min CO/N,=3/7
1050°C-1 100°C, 4°C/min N,
3 1100°C-1150°C, 4°C/min CO/N,=3/7
1150°C-1 200°C, 4°C/min N,
1200°C-1500C, 4°C/min CO/N,=3/7

RBOBETL Y AEHEEELA CICis k5. Kb
FEHCIRERYREL, v, 0% bx HEL
fo. ERBIRBEROTWB 714 v 2UMTL, REltr
RIGETEHCRE LcBREPCET SR, o TEHk
HmHE Lic. oM B 26EA Licoi, BEiERE
DERHE TEECE 2 2 HELRARBDTH 5.

EILHM% Table 6 1R &ff 1 i 3dk{bEmmt s
ERILCTH DD, T ORBTEE THMORTHRMECH
BT 5. &4 213 950°C T 30min KAMCETH LT
NVly POBELE XD FHHETERL R EE L
bOTHD. FfFINBETLRPCTRIEF A EFRL 2EH
DY #x CRITOETEMHETHZ L2 BIELAb DT
HY, HACEREEGBROREFHUE L3 0 R TR G

S ; Slag _
CI ; Cementized iron
SI ; Sponge iron

L ; Ledeburite

I 3 Iron

W 3 Wustite

a) ; F. P., Reduction condition 1, 1450°C, Graphite crucible
b) ; G, Reduction condition 1, 1370°C, Graphite crucible
c) ; G, Reduction condition 3, 1400°C, Alumina crucible

Photo. 2. Microstructure of pellets (etched).
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