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A Study on the Beneficiation of Muscovite Ore

Jae ~Jang Lee - Soo—Yong Choi

ABSTRACT

A general study on the upgrading of mica ‘minerals which are mainly found in pegmatite
deposits was carried out for the purpose of developing a technique for recovering mica in
form of comercial grade products. By the way the grade one of aboul 5~6% K,O still is not
developed, ’

The target of this research work is to be establish a process for the efficient concentration
of muscovite, containing more than 10% K.,O.

The tests are applied to incraese the recovery and grade of concentrates in term of variations
of conditions, The test sample consists of mainly muscovite and gangue mineral such as quartz,
pyrite and chlorite,

Decantation and shaking table tests were ineffective to up ~ grade this low grade one, but
flotation method gave satisfactory result. By means of grade one, but flotation method gave
satisfactory result. By means of grindability tests, an optimum result could be obtained from
the sample ground to -48mesh feed size. The flotation result indicates that the dodecyl ammo-
nium chloride used as a cationic collector is effective on the negatively charged surface, while
the sodium dodecyl sulfate as an anionic collector is effective on the positively charged surface.
Muscovite was floated by petroleum sulfonate as well as amine type collector, it also floated
by MIBC as well as pine oil frother under well condition.

Fine muscovite concentrates of about 10.68% K,O was obtained with 22.4% vyield, by
decantation, the muscovite concentrates of 10.10% K,O was obtained with 23,54% vyield, by
table concentration, the muscovite concentrates of 11.51% K.O was obtained with 23. 0% yield
by flotation.,
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Cu target, Ni filter
Divergency slit 1°
Receiving slit 0.3°
Accel. voltage 25kv/10mA
Scanning speed 3°/min,

M ; Muscovite
Q ; Quartz
¢h ; Chlorite
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Fig.1 X~ Ray diffraction pattern of sample.

Table 1. Chemical analysis of raw ore.

Components K,0 5i0, Al,04 Fe,0,4 H,0 Ig. loss
Grade (%) 5.20 71.2 18.1 0. 63 2.44 2.35
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Table 2. Reagents uscd flotation and Hallimond tube test.

Classification Reagents Chemical formular Source and Grade
Collectors Dodecy! ammonium chiide C,gHg5 NHCIL Fluka chem.co,(W.Germany),G.P.
Petroleum sulfonate Odorless - American cyanamid(U.S5.A),-
Sodium dodecyl sulfate CyoHy5S04Na Sigma chem, Co.(U.S.A),S.P.
) Frothers Pine oil Cy HygO k NKY(Japan ),Stem distilled,b.
Methy!l isobutyl carbinol (CHg4)4CHCH,CH(OH)CH, p.i 145-220C
Fluk chem.co,(W.Germany),G.P.
pH regulators Sodium hydroxide NaOH Junsei chem.co,(Japan),E.P.
Sulifuric acid H, 50, Junsei chem.co.(Japan),E.P,
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Fig. 2 Relationship between particle size and weight percent according to the grinding
time variation.
CONDITIONS ; Pulp density : 50% solids, Jar speed : 104 rpm, Ball
charge : 800g.
~-X~- 30min. grinding -e®- 40min. ginding
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Fig. 3 Relationship between particle size and weight percent after 30 min. grinding
of various size fractions.
CONDITIONS ; Pulp density : 50% solids, , Jar speed : 105 rpm, Ball
charge @ 800g.
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Fig.4 Effect of scttling times on K.0 grade and
yicld of various all grinding products.
CONDITIONS : Pulp density @ 3% solids.
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Fig.5 K.0 grade and particle size of collected
materials after constant settling time lapse.
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CONDITIONS : Pulp density @ 5% solids,

min. all grinding.
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Fig.7 K.0 grade and yield of table concentrate
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CONDITIONS ; Tilt : 4.50, strokes/min..
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Fig.8 Yields and deviations as a function of pH
from the Hallimond tube test of muscovite.

CONDITIONS i Conditioning time : 20min.,
Flotation time : 3min., Stirring bar
speed : 150 rpm, Gas flow rate : 30ml/min.,

10 M of D.A.Cl. and S.D.S..
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Fig.9 K,0 grade and Yicld as a function of flotation
time.
CONDITIONS : Conditioning time : 1 min.,
Impeller speed : 2,000 rpm, pH : 3.5,
Paddle speed : 48 rpm, 300g/t of D.A.Cl.
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CONDITIONS : Conditioning time @ 1 min.,

Flotation time : 3 min., Impeller

speed : 2.000 rpm, Paddle speed : 48rpm.
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Fig. 11 Flotation yield as a function of amine
concentration at pH 3.5.
CONDITIONS ; Conditioning time : 1 min.,
Flotation time : 5 min., Impeller
speed : 2.000 rpm, Paddle speed : 48 rpm.
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Fig. 12 Flotation yield as a function of R-840
concentration at pH 3.5.
CONDITIONS ; Conditioning time : 1 min.,
Flotation time : 5 min., Impeller
speed : 2,000 rpm, Paddle speed : 48 rpm.
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Fig. 13 K.O grade and yield as a function of pH at
the constant amine, R-840 and Pine oil
concentration.

CONDITIONS ; Conditioning time : 1 min.,
Flotation time : 5 min., Impeller
speed : 2.000 rpm, Paddle speed : 48 rpm.
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