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Minerals form the material input to chemicals manu-
facturing, metallurgy, building materials manufactur-
ing, electrical grid infrastructure, electronics, glass 
products, vehicles, and high-technology. Rare earth 
minerals or rare earth elements are particularly cru-
cial to numerous energy efficiency and renewable 
energy technologies.

Exploration and mine operation

The very first step in mining is to find the place 
where the valuable material is hidden, either 
near the surface or deep in the earth. Chemical 
grade control is the base for estimating the 
economics of a mine operation. The grade 
may vary:

 � ppm in platinum group minerals mining

 � small percentages in base metals mining

 � high concentrations of the desired product, 
with low concentration impurities, such as in 
mining of iron ore or industrial minerals.

Ore mining, beneficiation and processing

For extracting metals from the ore, metal-bear-
ing minerals are recovered from the surround-
ing waste rock and transformed to metal in the 
refinery. The long journey from the mine to the final 
product requires close attention to chemistry, mineral-
ogy and geology, technology and safety. 

Industrial minerals purification

Suppliers of industrial minerals ensure consistency 
and quality of their products by carefully monitoring 
properties, such as composition, as the raw materi-
als are refined into the final product. Customers from 
pharmaceutical, feed and food industries, in particular,  
demand strict quality control.

Blasting

Excavation

Ore-dressing

Flotation
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X-Ray Analytics for 
Minerals & Mining Industries

In times of diminishing high-grade resources the efficient 
processing of raw materials is critical. Also Ernst & Young 
in a report stateda: “Improving productivity is the biggest 

challenge being faced by the global mining and 
metal companies”. Continuously increasing 

costs for mining, the availability of chemi-
cals, costs of energy, the need for pro-
cessing lower grade and more complex 
ores, and more stringent environmental 
regulations demand reliable characteriza-
tion of mineral raw materials. 

When it comes to materials characteriza-
tion and the control of processing and 

manufacturing lines, analysis of the 
chemical composition by X-ray 
fluorescence (XRF) and the quanti-
fication of minerals by powder X-ray 

diffraction (XRPD) are important.

XRF is used to determine ore grades and 
impurities in service laboratories, at the 
mine site, or directly on top of conveyor 
belts. 

The most direct method of quantify-
ing minerals is X-ray powder diffraction. 

Every mineral has a unique XRD finger-
print. This signature is used for the unam-

biguous identification and quantification of earth 
materials. 

Worldwide, leading minerals producers and service labo-
ratories today rely on Bruker analytical equipment for their 
high performance process and quality control.

Minerals are a critical commodity to 
many industries.

Metals Energy storage

Plastics Construction

Animal feed Cosmetics

Pharmaceuticals Metallurgy

Benefits

 � Reduced energy costs

 � Chemicals savings

 � Higher recovery

 � Reduced losses

 � Enhanced worker safety
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Total X-Ray Mineralogy

XRD and XRF are found

 � Close to mining site

 � In process control labs

 � In chemical labs

 � At service or governmental labs

 � At shipping places

 � At incoming goods inspection

XRF elemental analysis

X-ray fluorescence (XRF) is widely used in the minerals 
industry for chemical analysis. Its applications range 
from the determination of weight-% of major and minor 
elements to ppm traces and impurities. XRF is used for 
exploration, grade, quality and process control.

XRF elemental analysis: 

 � Fast, it takes only minutes

 � Reproducible, accurate and robust 

 � Unrivaled ease-of-use, little operator training required

 � Low cost of ownership and minimal need for 
consumables, in particular hazardous chemicals

 � Can be fully automated – from sample preparation, to 
measurement, to data evaluation and reporting

XRF has several advantages over titration, atomic 
absorption spectroscopy (AAS), and inductively coupled 
plasma (ICP) methods. XRF is based on changes within 
electron shells. Therefore, XRF uses solid samples with 
very little sample preparation. It only requires some 
milling and grinding of the sample, and pressing a pellet 
or fusing a glass bead. It is not necessary to dissolve 
samples in hazardous acids. 

Time-to-result is short with XRF since neither acid di-
gestion nor dilution is needed. Compared to titration or 
AAS, the measurement time is shorter while calibration 
time is negligible. XRF is a multi-element technique. All 
elements are excited at the same time and measured 
either sequentially or simultaneously. Results are avail-
able within minutes, which ensures fast sample turn-
around, quick feedback for process-relevant materials, 
and high throughput. Pressed-pellet preparation does 
not require expensive consumables. Expensive argon 
gas is not needed. 

Quantitative XRD mineralogy

When determining mineralogy, it is not sufficient to 
know simply the chemical composition of the rock.  
Rocks are formed from minerals. The physical proper-
ties of the minerals are determined by the unique way 
in which their atoms are bound together to form crys-
tals. This crystal structure is what is measured directly 
using XRPD. Mineralogy from XRPD, therefore, yields 
important information on both the economic value and 
all costs of mining and processing.

X-ray powder diffraction:

 � Simple sample preparation

 � Well-established technique using reliable 
instrumentation 

 � Needs only little infrastructure

 � Short time-to-result in sample preparation and 
measurement

 � Can be fully automated – from sample preparation, to 
measurement, to data evaluation and reporting

X-ray powder diffraction (XRPD) is the most direct and 
efficient way to quantitatively examine minerals. XRPD 
applies to any solid crystalline or amorphous material. 
Only a little sample preparation is needed. Milling and 
pressing takes, in total, less than 5 min per sample. 
Integration with major automation companies is pos-
sible. A small amount of material – about one cubic 
centimeter of material with about 10 microns average 
grain size –  allows statistically relevant sampling. 
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XRF: Chemical analysis delivers essential 
information about ore grades and the con-
centration of penalty elements. It allows 
reconciliation of quantitative XRD miner-
alogy results. Furthermore, 
chemical analysis act 
as element filters for 
phase identification and 
chemical constraints 
in quantitative XRPD 
TOPAS analysis.

NIR: measures vibrations of molecules found 
in many soft minerals (swelling clay, kaolinite, 
micas, chlorite, talc, amphiboles or carbonates). 
Those minerals are often not well crystalized. Or, 
their structure may vary by swelling, according 

to humidity or cation exchange. This com-
plicates the quantification by XRD. 

(NIR: Near-infrared spectroscopy).

XRPD: Minerals analysis 
aids in matrix identi-
fication for EDXRF 
or NIR. Soft minerals 
NIR quantification is 
calibrated through XRD 
data. The unique XRPD 
fingerprint distin-
guishes minerals with 
similar or identical 
stoichiometry that are 
difficult to separate by 
µXRF or EDS imaging. Minerals of the fines 
fraction are ideally measured with XRD, but 
hardly quantified by coarse image sampling 
grids in µXRF/EDS. 

μXRF/EDS: on the scanning elec-
tron microscope allow spatially 
resolved mineral identification 
and quantification. The mineral 
lists may serve as input to quan-
titative XRD. Important is the 
combination with XRD for minor 
phases that are present as a few 
grains only, e.g. platinum group 

minerals. Those grains are hardly 
found in a homogenized XRD  

sample. (μXRF: Micro X-ray fluorescence; EDS: 
energy-dispersive X-ray spectrometry).

Complementary techniques  
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Excellent Analytical Results by Modern XRF

Typical element concentrations in phosphate rock, and the 
standard deviations (all in %) from 10 repetitions of a pressed 
pellet sample, measured with the S2 PUMA LE EDXRF 
spectrometer. This demanding application requires measurement 
of major and minor elements, including the very light element F, 
over large concentration ranges, all at the same time.

S2 PUMA – fluorine in phosphate rock

A typical job for the light element version of the 
EDXRF instrument S2 PUMA LE is the analysis 
of industrial minerals, such as phosphate rock. 
Phosphate rock is mostly used for the produc-
tion of phosphoric acid which is later used to 
produce fertilizers. The decline in high-grade ore 
reserves makes the beneficiation of low-grade 
material more and more important. Optimization 
of this process relies on accurate and precise 
analytical results. Phosphate rocks may contain 
significant amounts of fluorine. This makes it 
also a valuable source for the production of 
fluoric acid.

S8 TIGER – iron ore grade and impurity 
control

The main application of the S8 TIGER is the 
grade control of iron by the producers, service 
labs and governmental labs. For this purpose, 
Bruker provides the XRF application package 
GEO-QUANT F. It complies with the high de-
mands of ISO 9516.

But not only the iron grade is of importance, 
other elements to be monitored include Si, Al, 
Mg, Mn, Ca, Ti, S, and P. Elemental impurities 
contained in the ore, and in mineral aggregates 
such as coal or lime, influence the properties of 
iron and slag, and thus the production conditions 
at the blast furnace. Finally, XRF is also very ben-
eficial when it comes to alloying of iron to steel.

S8 DRAGON – bauxite

The Bruker application package GEO-QUANT 
M for the study of major and minor elements 
in geo-materials perfectly fits all your needs 
in analyzing bauxite. Calibrations for 11 oxides 
(Na2O, MgO, Al2O3, SiO2, P2O5, SO3, K2O, CaO, 
TiO2, MnO, and Fe2O3) are based on more than 
20 certified reference materials prepared as 
fused beads. The typical measurement time is 
less than 60s on a 4kW S8 DRAGON.

CaO P2O5 F Fe2O3

Mean 42.66 33.40 3.36 1.99

Abs. SD 0.13 0.03 0.07 0.01

Rel. SD 0.31 0.08 2.17 0.35

Accuracy of the Bruker GEO-QUANT F wide range 
calibration on the S8 TIGER. The concentrations (all in 
%) from the NIST 690 reference sample show excellent 
agreement with the certified values and pass the ISO 9516 
norm.

Element Certified ISO 9516 GEO-QUANT F

Fe2O3 66.85 66.64 66.58

SiO2 3.71 3.80 3.89

CaO 0.20 0.20 0.20

MnO 0.23 0.23 0.23

Al2O3 0.18 0.15 0.15

TiO2 0.022 0.030 0.023

MgO 0.18 0.18 0.179

SO3 0.007 0.029 0.012

K2O 0.003 0.026 0.014

In steel making, sulphur and phosphorus can accumulate 
in iron, making it brittle. Sulphur and phosphorus change 
the cooling behavior and the flow of liquid iron. Silicon and 
aluminum are contained in quartz, silicates, and clay, or can be 
dissolved from the brick lining of the furnace. Those elements 
mostly increase slag velocity. 
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Other XRF applications

 � Sulfur in ash

 � Sulfur in coal

 � Industrial minerals

 � Iron in sand

 � Rare earth elements

 � Precious metals in copper ore

 � Non-ferrous metal ores

 � Iron base metal ores

S2 KODIAK – online grade control

On-line XRF applications of the S2 KODIAK in mining cover 
copper/zinc ores, chromite (Cr and Fe),  polymetallic ores, 
and mineral sands. The evaluation models of SPECTRA 
ONLINE for the S2 KODIAK are based on ores and mix-
tures. They handle wide concentration ranges and differ-
ent materials. On-line data analysis corrects for humidity, 
and also distance variations between the stream of mate-
rial and the detector.

S8 DRAGON – simultaneous ore control with 
built-in impurity control

Low grade ores with frequent changes in mineralogy will be 
the future source for the metal industry. This makes the setup 
and maintenance of analytical strategies in the mining lab diffi-
cult. Simultaneous wavelength dispersive XRF instruments are 
delivering accuracy paired with precision in the shortest possi-
ble measurement time. These instruments are configured with 
fixed wavelength dispersive Single Element Channels (SEC).

At the same time, while the elements of interest are counted 
with the fixed element channels, the S8 DRAGON Multi 
Element Channel (MEC) records the complete spectrum 
of the sample. This “snapshot” of the elemental compo-
sition enables monitoring of all elements present in the 
sample, but doesn’t add additional measurement time. 
The MEC provides the analytical flexibility of spotting con-
taminants or new elements in the mined materials. It also 
acts as an integrated backup for the essential elements 
analyzed with the SECs. 

Spectrum of chromite ore. S2 KODIAK measures major 
elements (Cr, Fe) as well as minors and traces at the 
same time.

Impurity control of Fe2O3, measured with the 
S2 KODIAK over 3 days. The average concentration of 
0.0237% and three standard deviations are indicated.

Elemental fingerprinting of two geologic samples with 
the S8 DRAGON. Iron, titanium and vanadium were 
measured with SEC (grey lines). In addition, different 
amounts of chromium, copper, zinc and nickel could be 
identified in the MEC spectrum.
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Expert Knowledge – 
Integrated Complete XRF Solutions

Simultaneous WDXRF spectrometer S8 DRAGON for 
shortest time-to-result and highest sample throughput 

XRF is a safe investment in excellent product quality. 
In mineral plants, XRF is established as the standard 
analytical method for grade control, delivering consist-
ent results of elemental concentrations in raw materi-
als, intermediates and final products. Furthermore, its 
broad range of options and functionalities is key to the 
optimal detection and quantification of traces and pos-
sibly deleterious elements. 

In minerals processing, production steps have to 
be monitored at close intervals to meet high-grade 
composition uniformity and overall product quality. The 
WDXRF systems S8 DRAGON and S8 TIGER are the 
instruments of choice, while the EDXRF spectrometer 
S2 PUMA is the favorable process-supporting backup 
system. 

S8 DRAGON – the master of analytical speed 

The latest development in simultaneous XRF spec-
trometers is the WDXRF system S8 DRAGON. Its 
tube-above optics combines ease-of-use with analytical 
speed and the highest reliability for process and quality 
control of run-of-mine material, feeds and residues. 
It is designed and specialized for precise high-speed 
elemental analysis, and simultaneously quantifies up 
to 24 elements plus additional elements on the Multi 
Element Channel (MEC). 

S8 TIGER – best analytical flexibility 

The sequential WDXRF spectrometer S8 TIGER com-
bines both, analytical flexibility and high performance, 
for all process related materials and final products. 
It provides excellence in routine applications, but 
at the same time extraordinary analytical flexibility, 
reliable precision, instrument uptime and the unique 
SampleCare system. SampleCare prevents damage to 
sensitive drives and optical components by preventing 
sample matter from falling on top of the X-ray tube or 
into the goniometer. Constant high quality and instru-
ment uptime is ensured. 

GEO-QUANT M provides a set of samples for wide-
range calibrations. The figure shows the high accuracy 
of the calibration for SiO2.
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Expert Knowledge – 
Integrated Complete XRF Solutions

Easy loading of samples and start 
measurements on the S8 TIGER

Quick results with the EDXRF 
spectrometer S2 PUMA

S2 PUMA automation interface 
for high sample throughput with 
connection to conveyor belt

Complete ready-to-analyze solutions for Bruker XRF

 � GEO-QUANT M: Industrial minerals, bauxite, limestone, 
slags, sand, gypsum 

 � GEO-QUANT T: Hazardous trace elements in geological 
materials 

 � GEO QUANT F: ISO 9516 compliant XRF analysis for 
21 elements in iron ore

 � QUANT-EXPRESS: Analysis of all non-routine samples 

S2 PUMA – small numbers of samples, main elements,  
or fully integrated into an automation solution

In minerals manufacturing, the S2 PUMA is a supplementary option 
for continuous process control. The unique properties of its XFlash® 
detector provide instant control of element concentrations by moni-
toring the minerals composition with excellent repeatability of bet-
ter than 0.2%. The stability and ease-of-use without training make 
the S2 PUMA an ideal addition to any sample throughput solution 
in an automation setup with a conveyor belt or robot.  

The S2 KODIAK – a perfect fit for base metal ore mining

The S2 KODIAK is perfectly suited for on-line process control in 
mining operations and the process plant. By measuring the exact 
material composition at any time, hydro or pyro metallurgical pro-
cesses can be optimized to increase output and enhance separa-
tion efficiency. Real-time control of the blending step ensures a 
constant feed composition. While the S2 KODIAK analyzes major 
and minor elements, in parallel it also detects hazardous trace ele-
ments, such as As or Pb. 

Turnkey solution for minerals – getting the most out of 
XRF 

Apply the most reliable ready-to-analyze methods to your individual 
analytical tasks. Bruker solutions provide a choice in modes. You 
can analyze your mineral products based on calibrations, traceable 
to international certified reference materials (GEO-QUANT F), or 
assay for raw materials (GEO-QUANT M), or polluting heavy metals 
(GEO-QUANT T). Of course calibration with customer standards can 
be established or you may work standardless.
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Quantitative X-Ray Mineralogy Applications

The spectrum of XRD applications ranges from simple on-site desk-
top analytics to very fast and robust high-throughput installations, 
comprising automated sample handling, preparation and measure-
ment units, to high-end research.

TiO2 polymorphism – same but different

Titanium dioxide is an example of materials having the same chem-
ical formula, TiO2, but occurring as different minerals: rutile, anatase 
and brookite. Technical TiO2 products are mostly white and often 
used as pigments in paints, coatings, plastics, paper, food and cos-
metics. Rutile is an ultraviolet light absorber, whereas anatase is 
known for its brightness due to its better light reflectance. Brookite 
shows the highest photo-catalytic activity of the polymorphs.

Copper – input for geological block-modeling

In geological block-modeling, XRD analytical data are used to 
provide a spatial map for selective mining. With the focus on the 
acid consumption of the mined material during the preceding 
heap leaching step, the costs for the consumed sulfuric acid 
may be reduced. Of particular importance is the quantification of 
acid-consuming minerals, such as carbonates, or the separation 
between different types of mica, namely biotite and muscovite. The 
later is not possible by any other analytical technique.

Knowing concentrations and the location of deleterious minerals in 
the mine by analyzing blast-hole splits reduces misrouting of mate-
rial and haulage costs, increases mill throughput, avoids higher 
acid consumption in leaching, and reduces recovery losses at the 
concentrator plant.

Other XRD applications

 � Potash (chemicals, salt)

 � Brines (fertilizer, sources of lithium, rare earth elements)

 � Coal (ash forming minerals)

 � Mineral sands (zirconia, titanium)

 � Phosphate rock

 � Quartz in kaoline
XRD Rietveld analysis allows 
quantification of sub-% amounts of the 
TiO2 polymorphs rutile and anatase.

Rutile, a UV light absorber used in 
sunscreen

Rutile and anatase, TiO2 minerals of 
different shape and color

Anatase, a white pigment used in 
paints or paper
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Quantitative X-Ray Mineralogy Applications

Alumina – hidden losses in the Bayer 
process

In the Bayer process bauxite is dissolved in 
NaOH and alumina is precipitated. The alumina 
yield depends on the solubility of Al-bearing min-
erals in bauxite, such as the mono-hydroxides 
boehmite or diaspore, or the tri-hydroxides gibb-
site and bayerite. They have the same or similar 
composition but can uniquely be distinguished 
by XRD. 

Iron – reducing the CO2 footprint

Raw iron producers contribute much to green-
house gas emissions. The CO2 footprint of a 
pig-iron plant is mainly governed by the overall 
oxidation state (Fe2+/Fe3+) of iron in the ore and 
depends on the amount and type of iron miner-
als. The oxidation state determines how much 
coal to add to the ore in the blast furnace. 

Regulated and hazardous minerals

Synthetic minerals, chemically modified min-
erals, ores, or ore concentrates, or products 
created from minerals, may be subject to 
regulations such as REACh (the Registration, 
Evaluation and Authorization of Chemicals) in the 
European Union, or TSCA – the Toxic Substances 
Control Act in the US. 

Even if exempt from those regulations, there 
may be a need for specifying hazards such as 
occupational health effects due to inhalation of 
mineral dusts containing crystalline silica (quartz, 
cristobalite, tridymite), silicates (kaolinite, talc), 
graphite, or coal. XRD can reliably identify and 
quantify these substances in bulk material, or 
after deposition on filters.

Quantitative analysis of copper ore drill cuts, containing 
large amounts of clay. This makes the material unprofitable 
to process. It is routed to the waste dump. (Fig. courtesy of 
FLSmidth)

Typical accuracy of XRD, shown for Dillinger Hütte iron ore 
certified reference material SX11-12. Minerals that have to be 
removed as much as feasible before further processing of the 
iron ore are quartz and gibbsite.

Calibration curve of quartz on filter papers, established with 
DIFFRAC.DQUANT. Data evaluation complies with NIOSH 7500.

Wt-% Fe FeO SiO2 Al2O3

Hematite 88.30 61.76 - - -

Goethite 9.57 6.02 - - -

Magnetite 0.95 0.68 0.29 - -

Quartz 0.09 - - 0.09 -

Gibbsite 1.10 - - - 0.72

Fe FeO SiO2 Al2O3

XRD 68.46 0.29 0.09 0.72

Chem. 67.83 0.41 0.60 0.70

Diff. 0.63 -0.12 -0.51 0.02
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Complete Solutions Based on 
Unequaled XRD Technology

The outstanding analytical performance of Bruker 
XRD Minerals Solutions is the result of combin-
ing excellent measurement data quality, modern 
software and leading analytical know-how. 

Bruker DIFFRAC.EVA software identifies miner-
als by their unique fingerprint pattern, searching 
several databases in parallel. DIFFRAC.DQUANT is 
used for calibration-based fully automated quantita-
tive analysis.

Cluster analysis adds a major benefit to explora-
tion work. Using cluster analysis, large datasets 
containing thousands of measurements of various 
types are grouped and the most representative 
members are identified for further inspection. 
Without needing expert knowledge, materials 
of different origin are easily sorted and outliers 
detected.

TOPAS is the market-leading software solution 
for standardless quantitative XRPD. Since 1998 it 
has proved to be the de-facto industry standard in 
phase analysis. TOPAS yields unprecedented ac-
curacy and precision in the percent to sub-percent 
range. 

A major breakthrough for the mining industry was 
achieved with the implementation of "phases of no 
known crystal structure" (PONKCS). Invented by 
Australian CSIRO researchers, PONKCS substan-
tially broadened the range of TOPAS applications, 
including quantitative clay analysis, understanding 
of acid leaching and ore flotation processes, the 
prediction and control of the acid neutralization 
potential of materials in environmental mineralogy, 
and many others. 

The major benefit of TOPAS for minerals produc-
ers is its flexibility. A large number of commodities 
and applications can be treated which guarantees 
savings of energy, materials consumption, and 
increases the yield.

DIFFRAC.EVA phase identification of copper concentrate 
from Chile. The bar chart reports semi-quantitative 
minerals concentrations and the table holds the related 
chemical element analysis.

Cluster analysis of iron ore in DIFFRAC.EVA, showing the 
dendrogram with the related scans and the silhouette view. 
The highlighted cluster represents high-grade hematitic ore 
from Brazil.

DIFFRAC.TOPAS full profile, Rietveld-based, quantitative 
phase analysis of magnetite-rich Dillinger Hütte iron ore 
standard reference material.
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D8 ENDEAVOR – the robust 
process diffractometer 

D8 ADVANCE – all purpose 
powder diffractometer

D2 PHASER – compact benchtop 
XRD instrument 

LYNXEYE XE – leading detector 
technology

D8 ENDEAVOR – the dedicated workhorse

The D8 ENDEAVOR is the latest version of our highly successful and well es-
tablished process diffractometer. Based on high-end instruments technology, 
it was developed and optimized for the needs of the industry. The instrument 
stands out for its small floor space, its options for simultaneous manual and 
automated operation, as well as an automation interface which fully supports 
priority levels. Equipped with the unique energy-dispersive LYNXEYE XE de-
tector, the D8 ENDEAVOR is the fastest and most sensitive process diffrac-
tometer on the market.

D2 PHASER – no compromise on data quality 

The D2 PHASER is the best all-in-one mineralogy analysis tool on the market. 
It is a mobile benchtop instrument that only requires standard electrical power. 
Thanks to its LYNXEYE detector technology, short measurement times can be 
realized. One of its key features is its true plug’n’analyze system providing high 
performance and low cost of ownership. As the D2 PHASER is operated at a 
low tube load of 300 W, no external water cooling is needed. 

LYNXEYE XE – superior data in shortest time

The LYNXEYE is a 1-dimensional detector, based on Bruker's compound silicon 
strip technology. Compared to a simple point detector, the LYNXEYE dramati-
cally increases measured intensities without sacrificing resolution and peak 
shape. 

A D8 ENDEAVOR equipped with the new LYNXEYE XE covers 4° 2Theta at 
a time and records a powder pattern in approximately 1/450th of the time 
required using a point detector. The typical measurement time for quantitative 
analysis may be shorter than 5 minutes. Optimum data quality is guaranteed 
by air scatter suppression and superb energy discrimination. 

Latest LYNXEYE XE technology allows for unparalleled filtering of fluores-
cence, white- and Kβ-radiation at greatly reduced intensity losses, compared 
to conventional Kβ-filters or monochromators. This significantly improved 
intensity and peak-to-background ratio, while lower limits-of-detection are 
experienced.

D8 ADVANCE – all purpose powder diffraction

The modular design of the D8 ADVANCE guarantees maximum flexibility 
for service labs and research departments. With exchangeable beam path 
components the D8 ADVANCE is ready for a variety of applications. In addition 
to routine work the instrument may be configured for nondestructive testing 
of drill-core sections or rock samples by micro-diffraction. A variety of sample 
stages enables  experiments under controlled environment conditions, such 
as temperature or humidity.
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To maximize lab and production efficiency, XRF and 
XRD analyzers can be easily integrated into lab automa-
tion systems. Samples can be received either through 
conveyor belt or robot interface. The communication in-
terface AXSCOM, developed in partnership with major 
suppliers of automated labs, provides reliable operation 
with highest possible sample throughput, meeting each 
individual lab’s needs. AXSCOM uses state-of-the-art 
TCP/IP protocol and fully supports priority handling for 
offline and process samples. At any time jobs besides 
the automated tasks can be started locally. The sample 
magazines and the sample handling of our instruments 
can be fully utilized from the automation system, ena-
bling straightforward and elegant sample management.

AXSLAB – powerful lab automation software

AXSLAB is a comprehensive, flexible software package 
designed for non-technical operators. The software al-
lows users to run complete or partial laboratory automa-
tion solutions. It controls sample preparation, transpor-
tation and X-ray analysis. From any PC in the network, 
single samples or sample batches can be started by 
clicking one button. Device status and results can be 
checked easily. Analysis results can automatically be 
controlled against customized specifications, allowing 
limit checks. 

Integration into Lab Automation Solutions

Automation, service and support –  
the best in the industry!

 � One automation interface for XRD and XRF 
analyzers

 � Supported by all major automation companies

 � Connections via robot or conveyor interface

 � Innovative tool programs for simple instrument 
control and troubleshooting

 � Unique WebEx support with worldwide 24/7 
availability

Lab automation at the FLSmidth ore 
characterization center in Salt Lake City. Samples 
are transferred from the robotic preparation lab 
(top) to three fully automated D4 ENDEAVOR XRD 
instruments (bottom).
Photographs courtesy of FLSmidth
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Service and Support at the Highest Level

Bruker offers comprehensive support in every discipline 
including information and communication, consumables 
and spares, support and upgrades, as well as education 
and training. Our global organization has offices in every 
major area of the world providing sales, applications, and 
engineering support for all our products.

Local support and global organization 

Support can be requested in your local language via well 
trained, experienced local service engineers. They are as-
sisted by our worldwide network of regional competence 
and global production centers.

Multiple level service contract packages

Customers can select from an extensive range of service 
and experience support up to customized solutions for 
their businesses. For process customers, 24/7/365 sup-
port under special expanded service contracts is available 
including guaranteed round-the-clock phone support. 

Headquarters and R&D and Production Centers
Technical Competence Centers
Sales and Service Offices
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X-Ray Solutions for Minerals

S2 PUMA Benchtop EDXRF
Elemental range 

Sodium to americium (Na – Am) with standard XFlash®

Fluorine to americium (F – Am) with XFlash® LE

X-ray tube

X-ray detector

Ag or Pd anode
Max. power 50 W, max. voltage 50 kV
XFlash® Silicon Drift Detector

Automation Interface for integration to automated labs with connection to 
conveyor belt or robot

S2 KODIAK On-line EDXRF
Geometry
Detectable elements

Fines Medium Lumps
≤ 5 mm ≤ 5 cm ≤ 30 cm
Si – U Ca – U Ti – U

S8 TIGER Sequential WDXRF 
Power
Voltage
Current

S8 TIGER ECO S8 TIGER 1K S8 TIGER 3K S8 TIGER 4K
1 kW 1 kW 3 kW 4 kW
50 kV max. 50 kV max. 60 kV max. 60 kV max.
50 mA max. 50 mA max. 150 mA max. 170 mA max.

S8 DRAGON
S8 LION

Simultaneous WDXRF 
Power
Voltage
Current

S8 DRAGON 3K  S8 DRAGON 4K S8 LION 3K S8 LION 4K
3 kW  4 kW 3 kW 4 kW
60 kV max. 60 kV max. 60 kV max. 60 kV max.
150 mA max. 170 mA max. 150 mA max. 170 mA max.

Configurations Monochromators for up to 24 Single Element Channels (SEC) 
Multi Element Channel (MEC) available for S8 DRAGON

XRF SOLUTIONS Application packages GEO-QUANT M for major element analysis

GEO-QUANT T for trace element analysis in geo samples 

GEO-QUANT F ISO 9516 compliant analysis of iron ore

D2 PHASER Benchtop XRD
Detectors 

No infrastructure required, portable
1-D detector: LYNXEYE
Point detector: Scintillation counter
Sample changer: 1- or 6-position rotation stage

D8 ENDEAVOR Process XRD
Sample Changers

Detectors

Automation interface
66 sample positions for 51.5 mm diameter (2.0") or  
72 sample positions for 40 mm diameter (1.6")
43 samples, 51.5 mm diameter (2.0"), on Easyload trays
1-D detector: LYNXEYE XE

D8 ADVANCE Research XRD
Power
Sample Changers
Detectors
Configurations

D8 ADVANCE ECO D8 ADVANCE
1 kW 2.2 kW
90 pos. AUTO-CHANGER, 9 pos. FLIP-STICK
LYNXEYE, LYNXEYE XE detectors
Chambers for in-situ studies
Micro-diffraction

All instruments 
comply with

DIN EN ISO 9001:2008; CE-certified Machinery directive 2006/42/EC
Electrical equipment 2006/95/EC; Electromagnetic Compatibility 2004/108/EC

Quality & safety Fully radiation-protected system; radiation < 1 μSv/h (H*)
German type approval (BfS) for X-ray safety; Conform to ICRP, IAEA, EURATOM

Labquip (Ireland) Ltd, Unit 12 The Business Centre, 
Fonthill Industrial Park, Clondalkin,Fo
DuDublin 22, D22 X8P5 
T:T: +353 (0)1 643 4586 
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