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On the Size of Sample Holders in X-ray Fluorescence Analysis
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Abstract

Experimental studies to reduce the amount of potassium dichromate sample for X-ray fluorescent

spectrography have been made on acryl sample holders with varying depth or diameter. No change
in the Cr-Ka intensity with holders deeper than 0.1mm is noted, which is highly larger than the

calculated criticel thickness of the potassium dichromate sample. Sample holders of 0.96mm in

depth give the reproducible Cr-Ke intensity ratio, regardless of their opening area exposing to the
exciting X-ray beam. With the sample holders of 0.22mm in depth, an available diameter must

exceed 24mm to minimize the effect of the Cr-Ka intensity reduction, as well as the variations of

sample weight by packing on the holders. Size of the sample holder properly employed may be
useful in X-ray fluorescence analysis. The least amount for potassium dichromate thus was found

to be 0.15g in this study.
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Fig. 1 Characteristic X-ray spectra of potassium dichromate
Voltage : 30kVp
Curreut : 20mA
Ratemeter : 256
Time constant : 1
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Fig. 2 Characteristic X-ray spectra of acryl plate
Voltage : 50kVp
Current : SmA
Ratemeter : 64

Time constant : 1
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Table 1 Sample holders wiih varying depth
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Table 3 Experimental conditions

Holdcb:r Depth | Volume Spectrum Cr-Ka
Number (mm) (cm3)
. . t 50kV
bign pover uni {Y3ge SOV
10 0.053 0.067 ]26 69.34°
Analyzing unit )Crystal LiF
11 0.10 0.129 X-ray path Air
12 0.21 0.262 Detec‘gr §2C
. . _{Coarse
13 0.30 0.376 Rty {Gam{l_:ine 67.5
Base line 5
14 0.40 0.503 ;}(egistor 64
Counting unit Counting time Imin
15 0.50 0.632 Multiplier 1
16 0.95 1,146

Table 2 Sample holders with varying diameter
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Fig. 3 Effect of variations in sample thickness on Cr-Ka intensity ratio
(sample diameter : 40mm)
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Fig. 4 Sample weight as a function of sample thickness

(sample diameter : 40mm)
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Element
Spectrum Waveolength
&) o 1K cr
{Primary 2.070 | 27.1 318 600
r
Ka 2 291 ‘ 36.6] 417 | 79.8
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Fig. 5 Effect of variations in sample surface area on
Cr-Ka intensity ratio (sample depth : 0.96mm)
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Fig. 6 Sample weight as a function of surface area

(sample depth : 0.96mm)
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Fig. 7 Effect of variations in sample surface area on
Cr-Ka intensity ratio (sample depth : 0.22mm)
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