CHNOLOGY SEEDS  #ifi~—X

sk (c IERE

Quickly, Accurately

Left: SHRIMP (Sensitive High-Resolution lon Micro Probe). Upper Right: Laser-ablation ICP-MS. Lower Right: Mineral liberation analyzer.

Analysis of Critical
Metal Ores

To extract critical metals from ores we need to know what
minerals and elements are present in the ores. Formation age
and isotopic composition are also important in determining the
origin of the ores. The Geological Survey of Japan possesses the
latest equipment and techniques for quick and accurate analysis
of ores, namely laser ablation inductively coupled plasma mass
spectrometry (LA-ICPMS) and sensitive high-resolution ion
micro-probe (SHRIMP), both of which can determine chemical
concentrations and isotopic ratios in small areas with diameters
of less than several tens of microns. These methods can be
used to detect very small amounts of a wide range of elements,
from lithium to uranium, with a sensitivity of less than 1 ppm
(0.0001%).

Highly precise isotope analysis in a micro-area

LA-ICPMS, by instantly vaporizing a small amount of
sample and atomizing the elements in a plasma at about 7000
°C, determines chemical composition by mass spectrometry.
Analysis of one sample is completed in only in 2 minutes. In
contrast, SHRIMP measures the number of secondary ions
sputtered from the surface by emitting a primary ion beam
to the micro-scale surface area (about 20 um) under a high
vacuum. This instrument is suited particularly to highly precise
analyses such as uranium-lead dating and oxygen isotope ratio
determination.

The Geological Survey of Japan, by making the best use of
these latest technologies and items of equipment, promotes and
supports critical metal resource exploration and assessment
around the world.
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