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Laboratory Evaluation of Physical and High Temperature
Properties of Commercial Pellets

UDC 622.341.1-188 : 669.162.263 : 669.162.282

Osamu TsucHIYA, Mamoru ONODA, and Iseo FujiTa

Synopsis:

Sampled commercial pellets are classified into 6 types according to the chemical composition of gangue
in pellets, that is SiO,-type, (SiO;+Al,O4)-type, high total Fe-type, CaO-type, (CaO-+MgO)-type,
and the rest.

This paper mainly evaluated high temperature-reducing properties of 44 kinds of commercial pellets
in the world, which were measured with one-ball softening test under load.

As to beginning temperatures of softening of acid pellets, those of high total Fe-type pellets are
higher, those of SiO,-type pellets with large amounts of gangue minerals are lower, those of (SiO,-
Al,O3)-tyep pellets vary widely depending on indurating conditions and SiO,/Al;O,; ratio in them.
Beginning temperatures of softening of self-fluxed pellets are in the highest level.

Melting down temperatures of pellets are linearly increased with the increase of total Fe-contents in
acid pellets and that of melting points of gangue minerals in self-fluxed pellets.

Therefore, in pelletizing of low grade ores, addition of MgO-contained minerals is contributed to
improvement of high temperature properties. In acid pellets, the range of SiO,/(SiO,+ Al,Oj)ratio
=0.75-0.85 in raw ores should avoid in order to attain better high temperature properties of pellets.
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Table 1. Chemical composition of sampled commercial pellets.

Chemical composition (%
Group|No. | Kinds of pellets P (%) CaO | g | Pro-
T.Fe | FeO | SiO, | ALO, | CaO | Mgo | SC:
1 |Sydvaranger, '71 65.69 | 0.26 4.82 0.23 0.26 0.23 0.05 M G.K
2 |Carol, '69 65.73 1 0.16 4.52 0.28 0.46 0.43 0.10 | H/M |S.G
n 3 |Republic, '69 65.35 | 0.07 4.81 0.63 0.47 0.16 0.09 S.H |G.K
N 4 |Carol, '75 65.20 | 0.17 5.74 0.22 0.42 0.28 0.07 | H/M |S.G
w 5 |Eveleth, '69 65.07 1.87 5.83 0.22 0.49 0.37 0.09 M G.K
2 6 |Minntac, '75 64.68 | 3.02 6.03 0.27 0.82 0.49 0.13 H G.K
= 7 |Empire, '69 64.58 | 0.65 6.97 0.41 0.20 0.16 0.03 M G.K
=z 8 | Adams, '69 64.02 1.80 7.36 0.39 0.52 0.26 0.07 M G.K
9 |Bong range, '71 63.57 | 0.24 7.78 0.38 0.20 0.27 0.07 | M G.K
21 |I'jmuiden, '73 64.96 | 0.16 4.77 1.18 0.21 0.30 0.04 B.O |S8.G
o | 22 {Whyalla, '75 64.82 | 0.14 3.59 1.81 0.55 0.24 0.15 | H G.K
| 23 |Kawatetsu, '68 63.60 | 0.07 3.10 1.40 1.50 0.50 0.50 B.O (S
v 24 |Lalap 63.29 | 0.19 5.15 1.28 0.73 0.60 0.14 | — S
< 25 |Hamersley, '75 63.25 | 0.29 4.08 3.23 0.53 0.11 0.13 H(G) |S.G
wn, | 26 |Steep rock, '69 63.25 | 0.04 6.90 1.41 0.23 0.11 0.03 | H S.G
27 |Robe river, '75 62.76 | 0.29 5.69 3.30 0.78 0.14 0.14 L S.G
5 28 |Caland, '69 62.41 0.14 7.68 1.90 0.12 0.11 0.02 H S.G
N 29 | Kobe, '66 62.30 | 0.20 5.40 0.90 1.10 1.20 0.20 B.O |G.K
30 |Pionecer, '69 61.30 | 0.36 7.15 2.50 0.65 0.81 0.09 | H(G) |G.K
& 41 |LKAB, '75 68.27 | 0.40 1.16 0.42 0.15 0.32 0.13 | M S
B 42 |Savage river, '75 67.86 | 0.79 1.41 0.20 0.18 0.69 0.13 | M S
7o | 43 |GCVRD (D.R.) '75 67.60 | 0.57 1.56 0.52 0.35 0.06 0.22 S.H |S.G
o Bl 44 Whyalla (H.G) '78 66.99 | 0.10 2.34 1.38 0.53 0.04 0.23 H G.K
2% 45 {LKAB (MPB), '77 66.76 | 0.57 3.04 0.57 0.13 0.29 0.04 M S
5 46 |Marcona, '70 66.12 | 0.47 3.40 0.75 0.44 0.67 0.13 | M S.G
o 47 |Chougle, 70 65.90 | 0.10 2.58 1.21 0.58 0.13 0.22 |S.H/L|S.G
&= 48 |CVRD (B.F), '75 65.72 | 0.46 1.28 0.69 0.92 0.19 0.72 S.H |S.G
- 61 |Hirohata, '73 63.71 0.14 2.95 1.23 3.44 0.37 1.17 B.O |G.K
+ 62 |Kakogawa, '73 60.60 | 0.27 4.32 2.31 5.32 0.62 1.23 B.O |G.K
- 63 |Krivoi Rog, '72 60.28 | 0.79 7.61 0.19 3.79 0.47 0.50 | — —
81 |{LKAB (MPD), '75 66.74 | 0.69 1.32 0.47 1.13 1.05 0.86 | M S.G
~ | 82 |Minpeco, '78 66.46 | 0.43 1.89 0.36 1.79 0.68 0.95 | M S.G
8, |83 |ILKAB (SPD), '75 65.72 1.12 1.37 0.45 1.59 1.47 1.16 | M G.K
2 | 84 |LKAB (MPD), '77 65.19 | 0.22 1.99 0.51 2.14 1.69 1.08 | M S.G
EI 85 |LKAB (SPD), '77 64.35 | 0.07 2.90 0.57 3.00 1.09 1.03 | M G.K
. 86 |LFagle Mt., '69 63.81 1.15 4.02 0.59 0.38 2.91 0.09 | M(H) |S.G
O, | 87 |Kakogawa, '74 62.30 1.87 1.42 0.72 2.06 3.14 1.45 | M G.K
o 88 |Kakogawa, '74 61.99 1.01 2.48 0.99 1.70 2.13 0.68 | M G.K
+ 89 |Kakogawa, '77 60.29 | 0.43 4.27 1.78 5.65 1.49 1.32 B.O |G.K
i 90 |Kobe, '77 59.98 | 0.34 4.30 2.12 5.00 1.74 1.16 B.O |G.K
91 |I'jmuiden, '73 59.52 | 0.65 4.73 1.49 5.54 2.08 1.17 B.O |S.G
» 101 |Cold bond 58.25 | 23.12 ) 4.38 0.91 6.85 0.96 1.56 M G.P
g |102 \Dowa, '77 60.17 | 1.01| 5.81 1.00 | 4.06 | 0.22 | 0.70 fyylfggr C.R
O 103 |Kakogawa, '77 67.90 11.65 | 8.6 3.48 9.87 1.97 1.14 |Dust G.K
M : Magnetite, H : Hematite, S.H : Specular hematite, L : Limonite, G : Goethite, B.O : Blend Ore, G.K : Grate Kiln,
S.G : Straight grate, S : Shaft, G.P : Gringes process, C.R : Chlorinated roasting process, -— : Indistinct part
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Fig. 1. Classification of sampled commercial pellets.
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Fig. 2. Crushing strength & porosity of each commercial pellet.
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Fig. 3. Reduction & swelling values of each commercial pellet.
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