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XRD Sample Preparation

An overview

Purpose of Sample Preparation

• Present a representative specimen for 
measurement

• Manage systematic errors
– Height

– Sub sampling error

– Preferred orientation
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Segregation

Segregation



3

Path Length of Various Materials

Material Density Mass 
Absorption 
Coeff

Infinite 
Thickness 
mm

Mass 
Absorption 
Coeff

Infinite 
Thickness 
mm

Cu KA 1.54A Mo KA 0.7A

H2O 1 9.9 4.6 1.2 37
Carbon 2.62 4.3 4.1 0.62 194
SiO2 2.32 32.2 0.6 3.7 29
Fe2O3 5.24 202 0.04 27 8.8
Fe 7.86 284 0.02 39 9.4
Pb 11.4 225 0.02 135 3.9

leII μρ−= 0 99% Absorption at 90 degrees

X’Pert HighScore
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XRD Sample Preparation Techniques

• Back-loading technique
– Round Sample Holders

– Square Holders

• Capillary Samples

PW1770/10 Sample Preparation Kit
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Back Loading Technique

Sample Holder 
Ring clamped 
onto the 
Preparation 
Table

Back Loading Technique

The Powder is 
spread in the 
Sample Holder 
Ring
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Back Loading Technique

The Powder is 
pressed with a 
Powder Press Block

After pressing a 
Surplus of 
Powder is left

Back Loading Technique    



7

Back Loading Technique

Removal of the 
Powder Surplus 
with a Knife 
Blade

Brush 
remaining 
sample off 
side rim

Back Loading Technique

Powder Surplus 
removed
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Back Loading Technique

Bottom Plate 
clamped onto the 
Holder Ring

Back Loading Technique

The Sample 
ready for use
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PW1172 Flat Sample Holder

Sample Preparation Equipment
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Preparing a Stationary Sample

The Sample 
Holder mounted 
onto a 
Preparation 
Glass Cover

Preparing a Stationary Sample

The Powder is 
spread in the Flat 
Sample Holder



11

Preparing a Stationary Sample

The Powder is 
pressed using a 
Preparation 
Glass Cover

Preparing a Stationary Sample

Removal of 
Surplus Powder 
with a Knife 
Blade
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Preparing a Stationary Sample

The Back Cover 
is clamped onto 
the Flat Sample 
Holder

Preparing a Stationary Sample

The Powder 
Sample ready to 
use
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Mounting a Flat Solid Sample

Capillary Samples
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Preparing a Capillary Sample
Inserting the 
powder into 
the capillary

Preparing a Capillary Sample
The filling of 
the capillary 
can be 
observed 
through the 
opening
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Preparing a Capillary Sample

Sealing the capillary

Preparing a Capillary Sample

Filling the 
capillary 
holder with 
molten 
candle-wax
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Preparing a Capillary Sample

The capillary 
mounted into 
the capillary 
holder

Mounting a Capillary Sample

The capillary is 
mounted onto 
the 
goniometer 
head
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Zero Background Holder

Zero Background Holder
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