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ABSTRACT : Heavy minerals in the marine sand near Haeju bay, Hwanghae-do, North Korea were
separated using the gravity and the magnetic separators. And their mineralogical study was carried out.
Ilmenite, magnetite, hematite, zircon and monazite were observed as the valuable minerals, and quartz,
orthoclase, muscovite, hornblende and garnet existed as gangue minerals. In the result of quantitative
analysis with SIROQUANT program, the contents of the valuable minerals separated with the 2nd gravity
separation (the shaking table separation), the 1st magnetic separation (rare earth magnetic separation)
and the 2nd magnetic separation (the Eddy current magnetic separation) were increased into 4%, 10%
and 76~89% (under the condition of 7000 G and 10000 G in magnetic strength), respectively. The
contents of ilmenite, monazite and zircon recalculated from the chemical composition differed from the
results of the quantitative analyses by SIROQUANT program, but the entire tendency bears some
analogy with it. Under the conditions of 7000 G and 10000 G in 2nd magnetic separation the contents

of ilmenites were concentrated with 53% and 66%, respectively. The content of monazite was 1.2% in
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the magnetic fractions of the Ist magnetic separation. The content of zircon was shown 1.4% under the
condition of 10000 G in the 2nd magnetic separation, and was displayed 9% in +50 mesh of
non-magnetic fraction of 1st magnetic separation, especially.

Key words : heavy mineral, gravity separation, magnetic separation, mineralogical propetty, quantitative
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Fig. 1. Sampling site of the marine sand near Haeju
bay.
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Fig. 2. Geologic map near the sampling site (Modified from Lee, 1987).
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Fig. 3. Separation process of heavy minerals from the Haeju beach sand. GS: Gravity separation, MS: Magnetic
separation, G: gauss.
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Fig. 4. XRD patterns of samples separated by the
Spiral separation (1st-GS) and the shaking table sepa-
ration (2nd-GS). GS: Gravity separation.
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Fig. 6. XRD patterns of samples separated by the rare
earth magnetic separation (1st MS) and the Eddy
current magnetic separation (2nd MS). GSH: Heavy
fraction separated by 1st gravity separation, MS:
Magnetic separation, MSN: Non magnetic fraction
separated by magnetic separation, MSM: Magnetic
fraction separated by magnetic separation.
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Fig. 7. XRD patterns of the sieving samples of ma-
gnetic products separated by the rare earth magnetic
separation (Ist MS). MSM: Magnetic fraction se-
parated by Ist magnetic separation, MSN: Non ma-
gnetic fraction separated by 1st magnetic separation.
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Fig. 9. Microphotographs of concentrates (HI) separated from the shaking table. (a) open Nicols, (b) crossed
Nicols and (c) reflected image. Q: quartz, fd: feldspar, Or: orthoclase, Mu: muscovite, Hb: hornblende.

Fig. 10. Microphotographs of concentrates separated from the Eddy current magnetic separator. (a) 10000 G (H6),
(b) 13000G (H7), (¢} 14000G (G-8), and (d) non-magpetic (G-9). Open Nicols (Left), crossed Nicols (Middle)
and reflected image (Right).
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Fig. 11. Microphotographs of products which were sieved from (a) -70 to 140 mesh (H16) and (b) under 140
mesh (HI7) in non magnetic products separated from the Rare-Earth magnetic separator. Open Nicols (Left),

crossed Nicols (middle) and reflected image (Right).
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