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On the Reduction Swelling of the Pellet Produced from
the Ore Treated with Sea Water

Takao NAKAZAWA, Minoru SASAKI, Kaoru ITO, and Shin-ichi KoNDO

Synopsis:

The role of sodium-containing phase in the swelling during reduction of pellet was investigated.
About 0159, sedium in chloride form was retained in magnetic concentrated ore treated with sea water.
In firing process, a part of sodium in the pellet produced from such concentrated ore was transferred into

iron oxide and slag phases.

The amount of sodium in iron oxide phase was evaluated by the extraction

with HCI solution (1 :1) at 90°C. Sodium in slage phase was determined by the ordinary hydrofluoric

acid method after the removal of sodium embeded in the iron oxcide.
phases was affected by the firing temperature and the slag volume in the pellet.

The distribution of sodium in both
Moreover, increase of the

slag basicity brought about the decrease of the sodium content in the slag.
The swelling index of the pellet was very small in the case that the amount of sodium in the iron oxcide

phase was less than 0:005%,.
300%.
generated in firing process.

However, that of pellet with the sodium content more than 0°03%, was over
In order to prevent the abnormal swelling, sodium in the pellet should be absorbed by the slag
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Table 1. Chemical composition of used ores.
Chemical component (%)
Ore ] ]
i T. Fe FeO Si0, Al Oy CaO MgO ' K,O |, Na,O | (Na,QO)*
Marcona 69-78  28:38 163 043 ' 030 . 052 | 0-094 | 0216 1 (0.209)"
Sweden ¢ 71°50 29-65 0°45 0-30 0-10 ; 0-38 . 0-030 0-070 —
Brazil } 6962 1-08 0-34 0-21 0-15 | 0-05 0-012 0-001 —
* Soluble in water
Table 2. Size distribution of pellet feeds.
Fraction, u (%)
Ore - ; i ;
+149 . 149~104 104~62 - 62~44 = 44~40 - 40~30 ' 30~20 ! 20~10 ¢ —10
U E i "1 o
Marcona 05 3-1 12-1 16-6 47 9-9 15-4 12-8 249
Sweden 4-2 10-1 13-3 18-0 4-9 10-2 15-9 13-2 10-1
Brazil 2:4 4-9 10-5 14-3 17-5 13-2 14-2 13-5 8.8

Remarks : Figures below 44 p in size were obtained by wet sieving method utilizing ultrasonic waves.
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Fig. 1 Relationship between the swelling of the pellets

Reduction condition : 900°C, CO 309, N, 709

mixing gas.

Table 3. Results of swelling test of tablet sample*
with the addition of socdium compound.

Result of swelling
Fine ore Additive** test™
Swelling |Degree of
index Ireduction
Marcona concentrate .
(washed by water) NaCl >300% 56°4%
Swedish concentrate 4 >300 53-3
Brazilian hematite 4 11.0 60°5
4 Na,CO; >300 59-9

* Fired at 1250°C
**  0°29% was added in Na,QO equivalent.
**% Reduction time : 60 min
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a) Produced from the concentrate retaining sodium chloride
(51'6% of reduction degree)
b) Produced from the concentrate free of sodium chloride

(54°8%)
Photo. 1

Microstructure of the Marcona ore pellet
after swelling test
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Table 4. Relationship between the amounts of sodium-containing phase and the swelling

index (Marcona ore pellet).

P 1
Induratmg W Result of composition analysis of Na (25)

Result of swelling test

.. : .
Additive tem(poecr::;ture ; 1 b ( . ; 4 " Swelling Degree of
4 i a ‘ | index (%)  reduction (%)
(Washed by water) 1250 . 0°012 0002 . 0-003 | 0-007 11-7 . 355
— ; .
1100 | 0-160 0-150 0-005 0-005 ° >300 56-1
Nil 1200 ¢ 0136 0-062 0-070 0-004 >300 51-8
' i 1250 + 0099 ; 0-008 | 0-032 | 0-059 >300 41-4
| 1 300 | 0-093 I 0-004 i 0-010 , 0-079 . 17-7 | 42-0
H i
Lime stone 1100 0-071 0-056 0-010 0-005 34-2 49-6
(CaO/SiO, i 1 200 0-061 0-032 0-023 0-006 840 45-5
eHet{lg n 1250 0-056 0-017 0-018 0-021 600 42-7
P . ' 1 300 0-037 0-003 0-015 0-037 253 ! 40-5
— ] !
%glngsiﬁgb . 1 200 0°092 | 0002 | 0-004 | 0-086 23-1 354
the pgllet f;ed) 1 250 0-081 0001 0-004 0-076 18-6 32-2
a: Total Na, b: Watefr-soluble Na (Na in chloride form), c: Na extracted by HCI solution (1:1) (Na in oxide
form), d: Na determined by the hydrofluoric acid method (Na in silicate form).
Table 5. Properties of pellets containing sodium
: Result of composition
Brand of Date of Chemical component (%) Agg?‘g:;u analysis of Na 9%, Swelling
. 1 1 0,
pellet arval | rope | Feo | sio, | @/emd) | a b c g |mdex (0
3-63 0-164 { 0°031 0:029 | 0-104 >300
Marcona 1964 68:67 { 0°59 1-15 3-87 0158 | 0018 | 0+052 | 0-088 > 300
3-94 0138 0020 0:035} 0°083 > 300
3:30 0:288 | 0:025| 0044 | 0-219 >300
. . . 3:40 0215 0-020 0-020 0175 80-8
Marcona 1965 | 66°57 | 1-12 | 258 | 3.5 | 0-143 | 0-005| 0-007 | 0°131 55°1
3-98 0-135 | 0:005 | 0004 | 0-126 218
Marcona 1 970 65°44 | 0-93 427 3-80 0-270 | 0008 | 0'004 | 0-258 17-7
Hammersley 1969 63:67 | 0-43 4-82 385 0-138, 0-005( 0°004 | 0-129 11°5
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