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Removal of Iron Bearing Minerals from Illite
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Abstract  Recently, many attention have been focused on illite as a material for the well-being industry. Illite
oontains various kinds of iron bearing materials and they restrict their usage. In this study, Fe impurities in
the illite produced in Yeongdong-gun, Chungcheonghuk-do were characterized and their removal experiments
were performed. According to the characterization of illite raw ore, it contained 1.54 wt.%Fe,0, due to the
existence of iron oxide(Fe,0:) and pyrite(FeS;). The raw ore was crushed into 3 mm or less using cone crusher
and then ground by rod mill for the liberation of impurity mineral. For the removal of iron bearing minerals,
an acid treatment, a flotation, a magnetic separation, and a flotation combined with magnetic separator were
performed respectively. When the illite raw ore was treated with magnetic separation and various kinds of acid,
1.54wt.%. Fe;O content was reduced to 0.78 and 1.0 wt.%, respectively. On the other hand Fe;O; content was
reduced to be 0.52 wt.% after flotation. These results indicate that iron bearing minerals cannot be reduced
below 0.3wt.%Fe,0,. However, combination of magnetic separation and flotation enable us to get 0.24wt.% of
illite concentrate. It is concluded that, for the refinement of illite from Yeongdong-gun, the flotation combined
with magnetic separation is good for high purity illite.
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Fig. 1. X-ray diffraction pattern of raw ore.
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Fig. 2. Optical photo graphs of raw ore. (Il: Illite, Py: Pyrite,
Ch: chalcopyrite, Ga: gangue, Mu: Muscovite, Sp: Sphalerite)
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Fig. 3. Concentration of Fe ion dissolved from illite ore to
acid solutions.
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Table 1. Yield of the illite concentrates obtained by flotation
with feed size

Feed size 35mesh 48mesh 65mesh 100mesh 150mesh
Collector

AP-404 9637 94.09 92.38 91.66 89.38
AP-407  96.56 95.97 94.18 92.93 90.32
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Fig. 4. Changes in Fe,O; ion contents of illite concentrates
obtained by flotation with feed size.

Table 2. Yield of the illite concentrates obtained by flotation
with dosage of collector

Dosage ,
Collector 240(g/ton) 330(g/ton) 420(g/ton) 510(g/ton)
AP-404 95.89 94.94 94.09 93.35
AP-407 94.57 94.18 94.15 93.24
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Fig. 5. Changes in Fe,0; contents of the illite concentrates
obtained by flotation with dosage of collector.
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Table 3. Yield of the illite concentrates obtained by flotation
with cleaning time

Table 4. Yield and Fe,O; contents of the illite concentrates
obtained by magnetic separation with various matrix

Cleaning time
Collector

—_

2 3
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Fig. 6. Changes in Fe,03 contents of the illite concentrates
obtained by flotation with cleaning time.

Matrix Fe,05(wt.%) Yield(wt.%)
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Mesh 1.14 82.13
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Table 5. Yield of the illite concentrates obtained by magnetic
separation and flotation

AmpereColl 5 10A 15A 20A
ector

AP-404 83.58 8221 76.12 70.60

AP-407 82.09 74.63 70.15 5821
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Fig. 7. Changes in Fe,0; contents of the illite concentrate
obtained by magnetic separation and flotation.
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