
1

X-MET8000 Expert Geo for  
the rapid field analysis of  
copper ores
BACKGROUND 
Copper is one of the most important elements in the mining 
industry. The most significant copper producers in the world are 
Chile, USA, Peru, China, Australia, Indonesia and Russia.

Copper (Cu) can be found in the earth’s crust as a free element or more commonly 
as copper sulfides. Sulfides are the most important source of copper globally, 
with the main sulfide compound being chalcopyrite (CuFeS2). Other economically 
important sources of copper include Bornite (Cu4FeS4), Covellite (CuS) and 
Chalcocite (Cu2S). Typically, sulfide ores occupy the deeper parts of the lodes that 
are not exposed to weathering. Common secondary or by-products in Cu mining 
include zinc (Zn), lead (Pb) and precious metals such as gold (Au) and silver (Ag). The 
average Cu concentration in copper ore globally is around 0.6%.

Copper is widely used in the electronics industry (wires and tracks on printed circuit 
boards) for its conductivity properties. It is used in various other industries for its heat 
transfer properties. The manufacture of electric vehicles requires large amounts of 
copper (up to four times the amount of a conventional vehicle), as copper is used in 
the battery, the engine and in electrical cables.

INSTRUMENTATION
Handheld X-ray fluorescence (HHXRF) is a well-known and widely used method for 
the rapid screening and analysis of metal ores. It provides fast and accurate on-site 
analysis of a wide variety of mining sample types, such as drill cores, rocks, cuttings 
and powders. Results are available in seconds (no need to wait for time-consuming 
and costly laboratory analysis results), enabling users to make decision on the spot 
(e.g. drilling direction).

Hitachi High-Tech’s X-MET8000 Expert Geo is a HHXRF analyser that offers 
versatility and can be used for geochemical analysis at various stages of the mining 
process, from the early stages of exploration, through to process waste analysis. It is 
easy to use, and helps dramatically reduce the need for laboratory analysis and their 
associated cost.

Its large area silicon-drift detector (SDD) and revolutionary BOOSTTM technology 
provide up to 10 times the sensitivity of other HHXRF models, delivering the 
low limits of detection needed to measure pathfinders or penalty elements, and 
outstanding precision for results you can trust, day after day. There is no need for 
restandardisation or detector cooldown periods between analyses, even in  
hot weather.
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When mineralogy varies significantly between sites, users can use the X-MET’s 
unique matrix correction to adjust calibrations and improve accuracy further. IP54 
rated and tested to MIL-STD 810G for vibration, shock and drop (Method 514.6, 
Procedure I, Category 4; Method 516.6, Procedures I and IV), the X-MET8000 Expert 
Geo is rugged and won’t let you down.

SAMPLE PREPARATION
The sample preparation is simple. For screening purposes, drill cores and rocks can 
be analysed as they are, and the use of the X-MET’s averaging function gives you a 
truly representative result. For best accuracy, samples must be dried and ground  
into a fine powder (~100µm), and analysed in a sample cup fitted with thin 
polypropylene film.

It is good practice to check the analyser’s protective window for contamination.  
To do so, a blank check sample is provided with the X-MET, and the window should 
be changed if contamination is suspected (i.e. elements that are not present in the 
blank are being identified).

Small rocks and sample cups should be measured with the portable stand (included 
in the Mining package) for full user protection against scattered radiations.

PERFORMANCE AND RESULTS
The X-MET8000 Expert Geo is factory-calibrated. Its Mining Fundamental 
Parameters (FP) calibrations are semi-quantitative methods that have been optimised 
for the analysis of ores matrices. They rely on the principles of physics to calculate 
the measured sample’s elemental composition. FP methods can be used for a wide 
variety of sample types and matrices.

Portable stand for field analysis of small rocks or sample cup Benchtop stand for optimum productivity when 
testing high volumes of small samples
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The graphs below illustrate the X-MET’s typical accuracy for the key elements in 
copper ore and copper concentrates. The results were obtained by measuring a 
series of reference samples in cups with the analyser’s Mining application, for a 
measurement time of 60 seconds. No calibration adjustments were made.
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SUMMARY
Designed to withstand the harshest environments, the X-MET8000 Expert  
Geo provides the superior performance required for geochemical analysis  
throughout the mining process. It is portable, easy to use, and helps make process 
decisions on-site fast. By considerably reducing the number of samples sent to a 
laboratory, the X-MET helps you save both time and money.

ORDERING INFORMATION:
The X-MET8000 Expert Geo Mining package 
(P/No. 54-4106592) comes pre-calibrated 
for soil and mining applications. The package 
includes the waterproof, rugged carrying case, 
a lanyard, a wrist strap, 2 Li-ion batteries, a 
battery charger, the light radiation shield to 
minimise scattered radiations, the background 
plate to measure samples in bags and to 
standardise the background, the portable 
stand, a USB cable to connect to a PC/laptop, 
5 replacement thin film windows, mining, 
soil and blank check samples, the integrated 
camera, integrated GPS, Bluetooth and WiFi 
connectivity, empirical calibration software and 
user manuals.

OPTIONAL EXTRAS ARE:
|  Sample cups (P/No. 51-4106018 for a bag 

of 100).

|  4µm polypropylene film (P/No. 54-L73 for a 
roll of 100 m).

|  Benchtop stand (P/No. 54-4106313).

|  Holster (P/No. 54-4106296) for hands-free 
transportation in the field.

|  X-MET pole (P/No. 54-6008597) for 
improved ergonomics when measuring many 
samples at ground level.

|  Bipod (P/No. 54-6007786) for  
hands-free analysis when using long 
measurement times. 

Visit www.hitachi-hightech.com/hha for more information.
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