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The error in quantitative phase analysis is a distinctly serious problem in the application of powder diffraction method. It is shown

that the problem is intimately related to the absorption effect of each crystallite in a mixed powder or polycrystalline material. This

article reviews advancement in theories for absorption correction, and criticizes a methodology of quantitative phase analysis by

powder X-ray diffraction method. Revised numerical table for absorption correction for sphere and Brindley’s table for

microabsorption correction, calculated by an advanced method, are attached as appendices of this article.
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Appendix A. Absorption correction for spheres

Values of A* (absorption correction) for spheres [revised version of Table 6.3.3.3 in International Tables for Crystallography]

UR 0=0"_9=5 0=10° =15 6=20° 0=25 0=30° 0=35 §=40° 0=45 0=50° 0=55 6=60° =65 0=70° 0=75° 6=80° 6=85 6=90°
0.0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0.1 1.1610  1.1609 1.1609 1.1607 1.1606 1.1603 1.1601 1.1597 1.1594 1.1590 1.1586 1.1582 1.1578 1.1574 1.1571 1.1568 1.1566 1.1564 1.1564
0.2 1.3457 1.3456  1.3453 1.3447 1.3439 13428 13415 13400 1.3384 13367 1.3348 13330 13312 1.3296 1.3281 13268 1.3259 1.3253 13251
0.3 1.5574  1.5571 1.5562 1.5546 1.5524 1.5497 1.5463 1.5425 1.5384 1.5339 1.5293 1.5247 1.5203 1.5162 1.5126 1.5096 1.5073 1.5059 1.5054
0.4 1.7994  1.7983 1.7968 1.7936 1.7890 1.7833 1.7765 1.7688 1.7604 1.7515 1.7425 1.7335 1.7249 1.7170 1.7100 1.7042 1.6998 1.6971 1.6962
0.5 20755 2.0743 2.0707 2.0648 2.0565 2.0461 2.0340 2.0203 2.0055 1.9901 1.9745 19592 1.9447 1.9313 19196 1.9099 1.9027 1.8982 1.8966
0.6 23898 23878 23817 23716 23578 23406 23206 2.2983 22746 22501 22255 22016 2.1790 2.1585 2.1405 2.1258 2.1148 2.1079 2.1056
0.7 27467  2.7435 27337 27177  2.6959 2.6691 2.6381 2.6041 25682 2.5316 24953 24602 24275 23978 23720 23509 23352 23255 23222
0.8 31511 3.1461  3.1313  3.1069 3.0740 3.0339 2.9882 2.9387 2.8870 2.8347 2.7835 2.7346 2.6892 2.6484 2.6132 2.5845 2.5631 2.5499 2.5454
0.9 3.6083 3.6009 3.5789 3.5431 3.4952 34375 33724 33028 3.2310 3.1593 3.0898 3.0240 2.9635 2.9095 2.8631 2.8254 2.7975 2.7802 2.7743
1.0 41238  4.1131 4.0815 4.0304 3.9626 3.8818 3.7920 3.6970 3.6003 3.5050 3.4135 3.3278 3.2496 3.1802 3.1210 3.0731 3.0376 3.0157 3.0083
1.1 47038 4.6887 4.6441 45728 44792 43689 42479 41216 3.9948 38712 3.7539 3.6451 3.5465 3.4598 33861 3.3267 3.2828 3.2557 3.2465
12 53545 53336 52722 5.1746  5.0478 49005 47410 4.5768 4.4141 42574 41102 39750 3.8536 3.7474 3.6576 3.5855 3.5323 3.4995 3.4884
1.3 6.083 6.054 59711 5.8398 5.6713 54781 52718 5.0625 4.8576 4.6628 4.4817 43169 4.1700 4.0424 3.9350 3.8489 3.7856 3.7466  3.7334
14 6.896 6.858 6.746 6.573 6.352 6.103  5.8407 5.5782 5.3247 5.0865 4.8674 4.6698 4.4950 4.3440 42175 41165 4.0423 3.9966 3.9810
1.5 7.802 7.751 7.604 7.377 7.093 6.776 6.447 6.123 58146 55276 52664 5.0329 4.8278 4.6516 4.5046 4.3876 43018 4.2489 4.2310
1.6 8.807 8.741 8.549 8.256 7.895 7.498 7.092 6.697 6.326 59853 56779 54054 5.1677 49646 47959 4.6620 4.5639 4.5034 44829
1.7 9.921 9.835 9.588 9.215 8.760 8.268 7.774 7.299 6.859 6.458 6.101 57866  5.5142 5.2826 5.0909 4.9391 4.8281 4.7597 4.7364
1.8 11.152 11.042  10.727 10.255  9.690 9.088 8.492 7.928 7411 6.946 6.535 6.176 58666 5.6050 53893 521838 5.0942 5.0175 4.9914
1.9 12509 12368 11970 11.381 10.686  9.957 9.246 8.583 7.982 7.447 6.979 6.572 6.224 59314 5.6906 55008 53621 52767 52476
20 14000 13.822 13323 12595 11.748 10874 10.034  9.262 8.570 7.961 7.432 6.975 6.587 6.262 59947 57847 56314 55370 5.5048
2.1 15.635 15412 14792 13.898 12876 11.838 10.856  9.965 9.175 8.487 7.893 7.385 6.954 6.595 6.301 6.070 59021 5.7984 5.7630
22 17423 17.146 16381 15294 14.070 12.849 11.710 10.689  9.796 9.023 8.362 7.800 7.326 6.931 6.610 6.358 6.174 6.061 6.022
23 19.374  19.032  18.095 16.783 15.330 13904 12.594 11435 10430 9.570 8.838 8.220 7.701 7270 6.921 6.647 6.447 6.324 6.282
24 21496 21.077 19938 18367 16.656 15.003 13.507 12.200 11.079 10.126  9.321 8.645 8.079 7.612 7.233 6.937 6.721 6.587 6.542
2.5 23.800 23290 21915 20.045 18.045 16.144 14449 12984 11.739 10.691  9.810 9.074 8.461 7.956 7.547 7.228 6.995 6.852 6.803

Appendix B. Particle absorption factor for microabsorption correction

Numerical values of the particle absorption factor t, for spherical crystals at three different 20’s

(1-m)R 0=0° 0=45° 9=90° | (4-H)R  g=0° 0=45° 0=90°
0 1 1 1 0 1 1 1
0.01 0.985 0.985 0.985 0,01 1.015 1.015 1.015
0.02 0.970 0.971 0.971 002 1030 1.031 1.031
0.03 0.956 0.956 0.956 -0.03 1.046 1.046 1.046
0.04 0.942 0.942 0.942 0.04 1.062 1.062 1063
0.05 0.928 0.928 0.929 0.05 1.078 1.079 1.079
0.06 0.914 0.915 0.915 -0.06 1.094 1.095 1.096
0.07 0.901 0.901 0.902 007 L1 1112 1.113
0.08 0.887 0.888 0.890 0.08 1128 1.129 1.131
0.09 0.874 0.875 0.877 -0.09 1.145 1.147 1149
0.1 0.861 0.863 0.865 0.1 1163 1.165 1.167
0.2 0.743 0.748 0.755 0.2 1354 1363 1.376
0.3 0.642 0.652 0.664 03 1.579 1.602 1.639
0.4 0.556 0.571 0.590 0.4 1.843 1.893 1.972
0.5 0.482 0.502 0.527 0.5 2.155 2.246 2.396
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