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Quantitive Phase Analysis of Si—-TiO, by Rietveld Refinement of XRD Patterns

Zheng Bin Feng Zhihai
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Abstract X-ray diffraction method ( XRD) includes two tasks: qualitative and quantitative analysis. The three
ratios of (Si +Ti0, ) are analyzed by XRD,the quantitative analysis data were obtained from the rietveld analyses . The
results show that the compositions are close to the real ratio of the samples. The Rietveld methord is reliable for the
quantitative phase analysis. and the relative standard deviation was +2% (n = 3). The results demonstrate that X-ray
powder diffraction combining with the rietveld refinement method is an accurate, convenient and speed-up method.
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Tab.1 Composition of Si+TiO, samples

No. Si /wt% TiO,/wt%
1 30.00 70. 00
2 40.01 59.99
3 49.97 50.03
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Tab.2 Crystallographic data of Si and TiO,

#H LES 25 A FHZEE/0om PDF KRS
, a=0.37852
TiO, DY 141/amd(141) 00-021-1272
¢=0.95139
Si N7 Fd-3m(227) a=0.543088 00-0271-1402
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Fig.1 XRD patterns of Si and TiO, powders
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Tab.3 Data of peak height method

No. Hg Hyo, Si /wi% Ti0,/wt%
84.80 100 37.3 62.7
1 73.40 100 34.0 66.0
72.20 100 33.6 66. 4
XA 34.97 65.03
100 95.40 42.40 57.60
2 100 97.40 41.90 58.10
100 93.30 42.90 57.10
XA 42.40 57.60
84. 80 100 49.40 50.60
3 73.40 100 52.90 47.10
72.20 100 52.80 47.20
A 51.70 48.30
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Tab.4 Comparison between results

of peak height method with true data

eXHE W axbiRzE MIxiRZE
No. L7kl
/wt% /wt% /wt% /%
] Si 30.00 34.97 4.97 16.57
TiO, 70.00 65.03 4.97 7.10
) Si 40.01 42.4 2.39 5.97
TiO, 59.99 57.6 2.39 3.98
Si 49.97 51.7 1.73 3.46
TiO, 50.03 48.3 1.73 3.46
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Tab.5 Datas of integral intensity method

No. Iy Itio, Si /wl% Ti0,/wt%

800.95 358.59 30. 93 69.07

1 736.26 321.63 30.40 69. 60
743.36 307.75 29.28 70.72

FHE 30.20 69. 80
1344.77 873.58 39.38 60. 62

2 1338.28 821.85 38.05 61.95
1378. 85 861.57 38.46 61.54

T {E 38.41 61.59
1224.23 1069. 96 46. 64 53.36

3 1205. 06 1159.37 49.03 50.97
1205. 07 1159. 62 49.04 50. 96

SR 48.24 51.76
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Tab.6 Comparison between the results of integral

intensity method with the true data

LexHE MW daxbiRE MXTiRZE
No. Y
/wt% /wt% /wt% /%
' Si 30 30.2 0.20 0.67
TiO, 70 69.8 0.20 0.29
5 Si 40.01 38.41 1.60 4.00
TiO, 59.99 61.59 1.60 2.67
3 Si 49.97 48.24 1.73 3.46
TiO, 50.03 51.76 1.73 3.46
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Tab.7 Data of rietiveld method

No. Si /wt% TiO,/wt%

29.17 70.83

1 30.81 69.19
31.81 69.40

EHIME 30.06 68.74
40.25 59.75

2 40.64 59.36
39.58 60.42

FHIME 40. 16 59. 846
49.25 50.76

3 50. 86 49.14
51.14 48.86

A 50. 42 49.58
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Tab.8 Comparison between the results of

rietiveld method with the true data

eXHE WA daxbiRzE MR
No. LY
/wt% /wt% /wt% /%
. Si 30.00 30. 60 0.60 1.99
TiO, 70.00 69.40 0.60 0.85
Si 40.01 40. 16 0.15 0.37
TiO, 59.99 59.36 0.15 0.25
3 Si 49.97 50.42 0.45 0.90
TiO, 50.03 49.58 0.45 0.90
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