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XRF for Qualitative 

and Quantitative 

Materials Analysis



XRF
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• Manufacturer of analytical X-ray instruments

• Partner to research institutes and industries

• High Quality craftsmanship made in Japan

Rigaku is the global leader in analytical X-ray solutions

Who we are

XRD XRRXRF XRTCT SAXS

• Leading Supplier of Scientific Instrumentation, 45 years

• Global Brands, Local Support

• Head Office & Laboratories – Stockport, UK

SCX
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How does XRF work?
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Electron ejected
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Secondary X-Ray
(Characteristic)
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The elements in a sample

can be identified from the

energy or wavelength of

the peak positions.

The elemental composition

can be identified from the

intensity of the signal at the

peaks.

Principle Qualitative Analysis Quantitative Analysis 

→ unique spectral 

fingerprint for 

each element

How does XRF work?
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Calibration Curve Fundamental Parameters (FP)

Quantitative Methods in XRF

Dedicated calibration standards for the elements 

of interest in similar matrix are implemented as 

calibration curve for most accurate quantification 

of unknown samples. 

Fundamental parameters such as absorption 

coefficients and instrument specifications are used to 

calculate element concentrations without calibration 

standards. 

Convenient for diverse samples & changing matrix. 
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Suitable for screening analysis
Simple Operation 
Fast analysis time

Excellent spectral resolution
(Less line overlaps)

High precision analysis

Wavelength dispersive (WD） Energy dispersive (ED）

XRF: Sub-disciplines
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Heavy Element Range
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XRF the solution for a wide range of industries and applications

Semiconductor

Battery

Academic research

CementMetals
Petro

Pharma
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Rigaku Makes Smartphones Possible
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XRF for

Batteries
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Nickel Laterite Ore

- 40% of Global Ni Production
- Ni, Co, Fe, Mg
- Determine grade and extraction
- Trace Co has Fe interference
- High spectral resolution required
- WD-XRF using pressed powders

SUPERMINI 200
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NCM – IMPURITY ANALYSIS

- NCM = Nickel Cobalt Manganate
Li(Ni,Co,Mn)O2

- Trace Fe impurity can cause battery 
short circuit

- High angular resolution required to
detect trace Fe in the prescence of
high Mn

PRIMUS IV
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House 3

Graphite Powder – QA/QC

- Crucial anode material in Lithium-
ion battery manufacture

- Graphite purity directly impacts 
battery efficiency

- European regulations on stipulate
control on purity and provenance

- XRF offers rapid QA/QC analysis
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Virtual Study Tour

BATTERY RECYCLING

- Black mass = shredded batteries

- Black mass ‘mining’ – rich source of
critical metals (Li*, Ni, Co, Mn)

- Hetrogeneous matrix offers analytical
challenges

- XRF FP analysis for measurement of F –
U in <10 mins. Rivals ICP for screening

Construct profiles using FP 

method and response function

Measured spectrum

Set and adjust mass %

Result

Measured spectrum 

= Calculated spectrum

yes

no

Measured 

spectrum

Calculated 

spectrum

=

RIGAKU SQX FP

XRF vs ICP: Black Mass



WDXRF Spectrometers
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ZSX PRIMUS IV

High power, tube above, 

sequential WDXRF 

spectrometer with new 

ZSX Guidance expert 

system software

ZSX PRIMUS III NEXT

Affordable, high-end, 

tube-above Industrial 

WDXRF for the analysis of 

solid samples

Wavelength dispersive X-ray fluorescence (WDXRF) is a technique that has become indispensable when fast, accurate 
elemental analysis is needed, as when controlling a melt in a steel works or the raw mix at a cement plant. One reason 
for its popularity in these applications is that its ease of use, and the ruggedness of the equipment, allows quality results
to be obtained in plant conditions by operators without advanced analytical skills.

ZSX PRIMUS IV𝒾

High-power, tube-below, 

sequential WDXRF 

spectrometer with new 

ZSX Guidance expert 

system software

SUPERMINI200

Benchtop tube below 

sequential WDXRF 

spectrometer analyzes O 

through U in solids, 

liquids and powders

SIMULTIX15

High-throughput tube-

above multi-channel 

simultaneous WDXRF 

spectrometer analyzes Be 

through U.

MICRO-Z

WDXRF ultralow chlorine 

analyzer

WDXRF ultra low sulfur 

analyzer for method 

ASTM D2622
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optimize selection 

of analyzer crystals 

for elements to be 

detected

Instrumental Set-Up – Advanced Analysis

Tube-above geometry allows 

for thinner tube window and 

hence gives higher intensities 

for detection of trace elements 

& fast measurements. 



Support by our XRF Application Team

Contact us: enquires@scimed.co.uk

Send in your samples XRF Demonstrations XRF Training After-care Support
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In everything we do at Rigaku, we believe in advancing 

humanity through science and technology

We do this by making our instruments exceptionally 

engineered, user-friendly and we offer the best service

Thus, Rigaku has grown from a manufacturer of 

X-ray instruments into a leading provider of 

analytical X-ray solutions for material analysis

Mission Statement
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Questions?


