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Development of Elemental Technologies for Ore Particle Separation System using
an In-Situ Measurement Method for Metal Grade of Seabed Ores
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To develop ore particle separation system, which beneficiate ores of seabed
mineral resources such as seafloor massive sulfides on deep seafloor, elemental technologies of the
separation system, i.e., separation method for ore particles and measurement method for ore grade,
were studied. In study on separation method, applicability of flotation, liquid-liquid extraction
and zig separation to the separation system was investigated. To evaluate the applicability of
flotation and liquid-liquid extraction, a basic property on wettability of ore surfaces, contact
angle, was measured at high pressures. In study on measurement method, applicability of
Laser-Induced Breakdown Spectroscopy (LIBS), which is an optical method for elemental analysis using

pulse laser and can be applicable under deep-sea conditions, to the separation system was also
investigated. It is expected that the ore particle separation system can be designed by combining
the separation method and measurement method.
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Item Specification
Laser type Nd: YAG Chamber
Laser wavelength 1064nm
Probe
Pulse energy 28mJ .
- ChemiCam
Laser pulse width 200ns
Spectral range 400 to 800nm }
Detector type ICCD Slurry Tank
Spectral resolution 1.6nm
—
ICCD gate dglay 200ns Pump [ s————
ICCD gate width 1000ns
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Water Base Slurgf)onc Analytically Measurements (3;)0
Useful Spectra Attempted

Casel Pure Water 0.46 0 50 0.0

Case 2 Pure Water 0.99 1 143 0.7

Case 3 Pure Water 2.46 0 110 0.0

Case 4 Pure Water 4.89 5 426 1.2

Case 5 Pure Water 10.01 4 1281 0.3

Case 6 Syn. Sw. 4.61 7 859 0.8

Case7 Syn. Sw. 6.93 4 376 1.1

Case 8 Syn. Sw. 9.54 3 777 0.4
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