
XRF Sample Preparation Decision Tree 
Quick Reference Guide: Elemental analysis of Critical Minerals

What kind of material are you analyzing ?

Powder Solid (bulk) single 
piece of sample

Loose 
Powder

Oxidizing 
FusionFusionPressed 

pellet

High accuracy 
required?

Required 
concentrations >  

1000 ppm (0.1%)?

Samples contain 
metallic particles 

or sulfides?

Homogeneous 
structure ? 

Direct analysis

PolishGrind

Yes

No

No

Yes

No

Yes

Minimal prep, 
suitable for 
screening, 
qualitative or semi-
quantitative results

Best for 
quantitative analysis 
of major and minor 
elements, eliminates 
matrix effects

 Fast, good for 
minor element  
analysis, no dilution

 Ideal for drill 
cores, metals, 
ceramics, plastics

 Improves surface 
uniformity

 Ensures consistent 
results, especially for 
low Z elements

Tips and Pitfalls
Lightly compressing a loose powder (using a weight) improves the analysis

 Pressed pellets require a binder like wax or cellulose — quick but less precise than fused beads.
 Fused beads need flux, Pt ware and high temperature heat—ideal for accurate analysis of oxides, silicates, and complex matrices.

 Liquid samples must be free of bubbles and particles to avoid scattering and ensure reliable XRF readings.
 Proper surface prep is essential for reproducibility and trace element accuracy in solid sample analysis.

MP-SUL CRM kit 
for sulfide ores, ISO 
17034 certified, 
Zetium-ready

Liquid

Volatile or 
corrosive?

Sealed 
Liquid Cell

Open 
Liquid Cell

No

 Prevents 
evaporation and 
protects instrument

 Easier handling, 
suitable for non-
aggressive liquids

Yes
Surface 

smooth and 
flat ? Yes

No

No

Yes
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