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This article is the fourth part of a series of introduction to powder diffraction method, intended to show how to determine and/or
modify the experimental settings of powder diffraction intensity measurement with a powder X-ray diffractometer. Guidelines for
optimum settings about X-ray source, specimen, diffractometer, X-ray detection system, and data collection are discussed. The
focus is on X-ray powder diffraction data collected on a laboratory Bragg-Brentano type powder diffractometer, but some features
will be common to data collected with synchrotron and neutron diffractometers.
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Table 1 Typical condition for powder X-ray diffraction
measurement.

X-ray source

Target Cu
Focus type Normal (1x10 mmz)

Take-off angle 6°

Voltage 40 kV
Current 30 mA
Kp elimination Curved graphite
monochromator
Diffractometer
Goniometer radius 185 mm
Soller slits FWHM 25°

Divergence slit open angle 1.0°

Scattering slit open angle 1.0°
Receiving slit width 0.15 mm
Monochromator receiving 0.6 mm
slit width

Specimen
Sample holder cylindrical
Diameter 30 mm¢
Depth 0.6 mm

Rotation speed 1 revolution/s

Detection system

Detector type scintillation counter
Voltage 870 V

PHA baseline 30 %

PHA window 140 %

Data collection

Scan axis 20/0
268 range 9°-145°
Scan mode step scan
Step interval in 26 0.02°
Measurement time per step 2s
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Fig.1 Schematic illustration for adjustment of the two-theta axis.
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Fig.2 Intensity profiles of two-theta adjustment (solid lines)
measured with DS and RS of 0.05 mm in width for a sealed Cu-K
tube operated at (a) 40 kV, 5 mA and (b) 30 kV, 10 mA. Broken
lines show window function expected from the finite widths of DS
and RS.
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Table 2 K@ filters for specific X-ray sources.

X-ray source A (nm) Kp filter
Element  Thickness (mm)
Cr-Ka 0.22896 \% 0.011
Fe-Ka 0.19360 Mn 0.011
Co-Ka 0.17889 Fe 0.012
Cu-Ka 0.15406 Ni 0.015
Mo-Ka 0.7093 Zr 0.081
Ag-Ka 0.5594 Rh 0.062
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Fig.3 Schematic illustration for the relation between the DS
open angles and irradiation area on sample face at (a) low
diffraction angle, (b) high diffraction angle with fixed DS and (c)
high diffraction angle with variable DS.
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Table 3 Maximum interplanar distance and lowest diffraction
angle for typical inorganic materials.

Material hkl dwa (A) 20 (°)
Si 111 3.13 28.44
LaBg 100 4.16 21.36
0-ALOs 012 3.48 25.54
ZnO 100 2.81 31.70
TiO, 110 3.25 27.38
Cr,04 012 3.64 24.42
CeO, 111 3.12 28.62
o-quartz 100 4.26 20.86
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Fig.4 Comparison of observed (markers) and simulated (lines)
diffraction peak profiles of LaBs 111-reflection measured for the
divergence slit open angles of 0.5, 1 and 2 °. Vertical arrows
indicate the intrinsic peak position of Kay peak.
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