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The Multi - peak Match Intensty Ratio Method for X- ray Diffraction
Quanti tative Phase Andlyss
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Abstract : A new method for quantitative phase analyssis proposed by usng the X- ray diffraction multi-
peak metch intendty ratios. The multi- peak metch intendty ratios anong al phasesin a mixture sample
can be obtai ned by carrying out a least- square regresson analyssof al X-ray diffraction peak data in that
mixture sarple versus the relative intendty distribution data of standard peaksin each phase in the ICDD
card. Replacingthe conventiona specific snge spectrumlineintendty ratios by the multi-peak metchinter-
dty ratios can inprove the precison of the X- ray diffraction quantitative phase anadlyds. Four- cormponent
mixture sarrples have been and yzed by ud ng the proposed muiti- peak metch intensty ratio method along
with the adiabatic and metrix flushing methods. The experimenta results agreed with the theoretica
val ues.
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Table 1 The expenrrentd data, sracch integrd s and the ratios of
3 00000 reasured K. val ues of four- comporent samples
Pax wo! % Match integral kil ke
A0000000000000000o CaC0s 24.74 210. 19 0. 569
00000 10 MgO 26.32 130. 79 0.333
30 24.18 293. 32 0.812
oo 2000oobob,ooooooo pire) 24.76 369. 99 1. 000
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Table 2 The experimenta results of three- conponent sanples by the matrix flushing method and
four- conporent sarrples by the adiabatic method

. — Thematixflushingmethod _ Theadabaticnoethod
Sanple Prase Match integral

wo! % we/ % Ed % wo/ % we/ % Ed %

1 CaC0s 163. 98 28. 56 28.61 0.18 19.72 19.71 - 0.05
MgO 140. 50 41.15 41.91 1.85 28.38 28. 89 1.73

0. 242. 79 30.29 29. 67 - 2.05 20. 90 20. 45 - 0.10

ZnO 452. 74 31. 00 31.00 30. 95 -0.13

2 CaCOs 232.38 36.97 36. 26 -1.92 29.40 28. 86 -1.87
MgO 72.76 18.23 19. 42 6.53 14. 50 15. 45 6.55

SO 405. 11 44. 80 44. 28 -1.16 35.65 35.23 -1.18

iy} 289.73 20. 45 20. 45 20. 46 0.05

3 Ca00s 234. 60 39.13 39.93 - 0.69 27. 40 27.20 -0.73
MgO 150. 68 40. 82 42.75 4.73 28.53 29. 87 4.70

0. 158. 13 20. 05 18.38 -8.33 13.96 12.84 -8.35

Zn0 456. 61 30. 11 30. 11 30. 09 -0.33

4 Ca00s 266. 45 39. 16 40. 62 3.73 30. 67 31.89 4.00
MgO 96. 62 26. 34 25.18 - 4.37 20. 62 19.77 - 4.12

30 317.35 34.50 33.88 -1.79 27.02 26. 60 -1.55

Zn0 319.58 21. 69 21.69 21.74 0.23

5 CaQ0s 176. 08 3L.71 33.21 4.76 19.93 20. 81 4.42
MgO 164. 02 54. 68 52. 89 -3.27 34.38 33.14 - 3.61

SO 109. 15 13. 61 14. 42 5.9 8.56 9.04 5.61

Zn0 550. 74 37.13 37.13 37.01 - 0.32
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