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Effect of Experimental Conditions on
X-ray Diffractometric Quantitative Phase Analysis
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Abstract; The matrix effect on X-ray diffractometric quantitative multi-phase analysis was studied through experiments. Influential
factors such as K value (I/1,), diffraction signal intensity, sample particle size for all phases and power of X-ray tube used were
emphasized. The results showed that qualitative analysis was the prerequisite of quantitative analysis. Some measures, including using
integral intensities, making sample particle size as fine and homogeneous as possible in all phases, using X-ray tube power and

suitable scanning speed, were taken and the accuracy of quantitative X-ray diffraction phase phase analysis was remarkably improved.
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Fig.1 Relationship between phase content and its

diffraction intensity for Si0, and Ti0, phase
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Table 1 Qualitative analysis of TiO, and Si0, phases
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Table 2 Quantitative analysis of TiO, and ZnO phases in

mixed sample using peak height intensity and integral intensity

Ti0, Zn0
TH - — -
BUrRE 0 BUrsREE W R
I 1350.4 5307.0 1452.2 7504.0
i, 5.00 5.00 5.38 5.38
wg g/ % 49.98 49.98 50.02 50.02
Wy % 50.01 43.21 49.99 56.79
RE/% 0.06 -13.5 -0.06 13.5
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Fig.2 SEM diagrams of Si0,-ZnO and Ti0,-ZnO mixture samples
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Table 3 Qualitative analysis of Si0,-Zn0O and TiO,-ZnO

mixed samples with different partical sizes

$i0, - Zn0 R &K Ti0, - Zn0 {RA&IRKE

HiH - -
Si0,(011)  znO(101)  Ti0,(101)  ZnO(101)

XS( §8L)/nm >100 571.1 52.2 67.0
1, 399.3 326 129.1 337.3
Vi, 3.1 5.38 5.00 5.38
W g/ % 59.57 40.43 29.99 70.01
waeg g/ % 68.01 31.99 29.17 70.82
RE/% 14.17 -20.88 -2.73 1.16
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Table 4 Qualitative analysis of TiO,-ZnO mixed samples

under different tube voltage and tube current
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k70| RE/%
" FRE Ham  hE 3
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1 Ti0, 2 2 0.4 49.09 48.60 1.00
Zn0 50.91 51.40 0.9
2 TiO, i 10 0.5 49.52 49.03 -0.99
Zn0 50.48 50.97  0.97
3 Ti0, 0 0 L6 50.53 50.04 -0.97
Zn0 49.47 49.96  0.99
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Fig.3 Peak displacement of diffraction face(101) for TiO,

with different scanning speed
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