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Effect of Gangue Components of Mixed Iron Ores on
‘the Removal of Arsenic in Limonite

:“E**

(Fundamental study on the removal of arsenic in limonite during

ore benefication process—III)

Susumu Sato

Synopsis:

Limonite, produced in Hokkaido, contains arsenic.

As arsenic cannot be removed during the refining process in both blast furnaces and open
hearth furnaces, must be removed during the ore beneficiation process.

Limonite is normally sintered after mixing with fo‘reigﬁ ores to remove arsenic.

During the process the gangue in mixed ores are considered to have some effects on the
arsenic removal. In the present investigation the gangue was divided in three groups:
acidic (8i0Oz, TiOs), neutral (Al:03) and basic compound (CaO, MgO), and the effect of these
groups oh the arsenic removal reaction was investigated.

The following results were obtained:

(1) Acidic compounds such as SiO; and TiO. had only a little hindering effect on arsenic

removal. Especially the effect of SiO; at a high temperature of 1300°C was very little.

(2) Neutral compounds such as Al;O; also had only a little hindering effect on arsenic
removal, :

(3) Basic compounds such as Ca0 and MgO had a detrimental effect on arsenic removal
and even the co-existence of small content of them decreased rapidly the arsenic
removal ratio. The effect of MgO was rather little as compared with that of CaO
especially at a high temperature of 1300°C. .

(4) The behavior of arsenic in Dungun iron ore was very. s1rn11ar to that in Hokkaido

. limonite.
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' Table 1. Chemical composition of scorodite.
—~—__Chem. comp.|
T~ (%)| T.Fe FeO Si0; Al;04 CaO MgO Mn As P S
Name —
Scorodite 33°35 0°225 0°320 0-419 — —_— —_ 3000 _ —
Table 2. Chemical composition of high-grade Indian iron gqre.
Chem. comp. : ' - i
(%)|{ T.Fe FeO Si0, | AlLO; CaO MgO Mn As P ;| S
Name
Indian ore 64°22|.2°10 | 1°86 | 1°36 — — 0°09 | 07030 | 0-048| 0050
Table 3. Chemical composition of Dungun iron ore.
Chem. comp. ' [
(%)} T.Fe FeO Si0., | ALLO; | Ca0 | MgO Mn .| As | P S
Name i
Dungun ore 57* 26 2°89 550 526 004 006 010 0°063 ! 0°052 0047
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Table 4. Effect of added CaO quantity on the removal of arsenic ratio in the
case of co-existence CaO. ’
=
Sample base Carbon % Heating | Heating Arsenic
[ FeAsO,- R for sample temp. time removal
Fe,O3 | CaO Si0, . )
(%) ! 21({0}()) (%) (%) Ca0/Si02! pase (%) (°C) (mn) ratio (%)
o

83 1 10 2 5 . 04 1*72 1150 25 33*0

76 i 10 4 10 04 1°72 1150 25 ii*4

80 l 10 i 5 5 1°0 1°72 1150 25 1074

Table 5. Effect of heating temperature on arsenic removal ratio in the case of co-existence of CaO.
Sampie base Carbon % Heating 1 Heating Arsenic
FeAsO;- | ! R 1 for sample temp. ! time removal
Fe:’,Oa 4 CaO 8102 H 3
(%) 22}? (%) (%) Ca0/Si0z pase (%) (°C) l (mn) ratio (%)
(4

70 10 10 10 10 1°72 1150 ‘ 25 077

70 - i0 10 10 10 1°72 1200 ! 25 23

70 10 10 10 10 172 1300 i 25 54

-
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Effects of Various Factors on the Rate of Desulfurization
of Molten Pig Iron with Solid Lime.

Synopsis:

- Tetnosuke Yagz' and Yoichi Ono

Effects of various factors on the rate of desulfurization of molten pig iron with solid lime

were studied with the following results:

1) Desulfurization hardly proceeded in the oxidizing atmosphere consisting of argon and

. carbon dioxide or carbon monoxide and carbon dioxide.
2) The desulfurization reaction of molten Fe-C-S alloy in a neutral or a reducing atmos-
phere was found to be of the ist order with respect to the sulfur content of iron at the very

beginning of the reaction.

3) The rate of desulfurization in the atmosphere of Ar was equal to that in CO. The
rate in town gas was 3 times as much as others. :

4) Contact surface between lime and molten iron has remarkable effects on the rate of
desulfurization. To attain effective desulfurization the lime should be finely pulverized and
large contact surface relative to the mass of iron should be given.

5) The rate of desulfurization increased with increasing temperature. The relationship of

* BBH 34 F4PBASERSTTRE
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