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REFERENCE INTENSITY RATIO

Quantitative analysis by the internal standard

method (Alexander & Klug, 1948) can be used for
a wide variety of mixtures. Matrix absorption
effects are circumvented by the addition of an
internal standard. Extending the idea of the inter-
nal standard method, Visser and de Wolff (1964)
saw the potential for a data file of relative refer-
ence intensities. Swanson, Visser, de Wolff and
others selected corundum, a-Al;0;, as the refer-
ence material because of its chemical stability,
purity, availability in very small particle size, and
freedom from preferred orientation effects. Since
this founding work the JCPDS has been publish-
ing these ratios called I/L. In general I/l has
been taken as the ratio of the peak height of the
strongest line of a sample to the strongest line of
corundum (hexagonal reflection 113) for a 1::
mixture by weight of the two phases. Peak height
ratios have frequently been used as an approxi-
mation to the ratios of integrated intensities.
Recently, Hubbard, Evans, and Smith (1976)
have shown how to calculate the reference inten-
sity ratio from structural information and dis-
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cussed sources of error in their use. They con-
cluded that uncertainties in the tabulated peak
height ratios could be as large as 20%. However, if
calculated or experimental ratios based on inte-
grated intensities are used, analysis are typically
within a few weight percent. Microabsorption was
shown to be a serious experimental error when
the linear absorption coefficient of the sample dif-
fered significantly from that of a-Al,0,.

Hubbard and Smith (1977) discussed further
aspects of measuring and using the reference
intensity ratio. In this paper five reference ma-
terials of differing linear absorption coefficient
were proposed including a-A1,0; as the primary
reference material. The National Bureau of Stan-
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RELATIVE INTENSITIES for the PRINCIPAL LINES of a- Al 03 (Corundum)
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ix 106, 290, 212, 579, 435, 1745 353, V,0.3M,0 7- 332
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10x  105x 965, 158, 749, 314, 303, 295,  NaNb,O,,.14H;0 28112
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102%  104x  307x  276x 649, 638, 519, © 505,  KePgOra.6H,0 28- 793
12.6x  103x  6.29x 482x  448x 227x B804, 587,  NaUOy(SeOy), 16— 628
107x 103, °864, 718, 730, 655, 6605 4075  CiHuC0012H,0 : 22- 583
107x  103x  7.19x 862, 7.33, 657, 408, 309,  CyHyM;0.48H,0 14- 823
$80, 103x * 108, 630, - 597, 348, 543, 3.3,  CHGCeO, 18- 293
123% 102, 357, 685, 683, 835 321, 320, -HIOC,6H,0 15- 350
1wox 102, 830, 297, 290, 692, 645 434,  KsTa,Oy.16H,0 21-1005
108, 102x 888x 790, 7.50, 622, 396 313, NagT0,014.24H,0 24- 948
104x  102x  307x 276x 649, 638, 5.9,  5.05, KePeOge.6H;0 28- 793
982« 102, 465, 619, 521, 336, 109, 538, Noy(HyMo,CrO;,).8H,0 28-1092
120x 101, 307, 313, 497, 646, 411, 367,  NoEu(SO;);.2H,0 331242
1105 100x 352 333, 321, 297, 950, 399  CHO.5r1/2H,0 14— 735
i5x  100x 930, 261, 210, 465, 780 7.10,  CasAV,,Os028H,0 n- 19
1.9, 100x 286, 368, 276, 364y 550, — 520,  KsNogW1,0,1.26H,0 33-1044
ex  100x 884x 504 737, 244y  3.63, 3455 . NaVieOs.18H,0 201176
103« 997, 364, 247, S71, 416, 327, 229,  CHF,OSn 211422
109%  9.94x 954, 806, 122, 102, 341, 14y Nay(P,M0,404).2H,0 20113
127 992, 921, 770, 608, 827 539, 519,  Cog(Al;V3yOs).56H,0 33- 263 12.36
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1220 070¢ 73Ix 330x 759, 396 379, 280,  Nos(W,0,H).10.5H,0 24- 956
980, 056x 333x 653, 567, 303, 702, 368,  (NH)i(MnHM0,O,,).3H,0 n- 57
02% 954, 785, 719, 478, 435, 419, 502,  In,NaPsO,09H;0 7- 83
102, Ss\w  TST, 705, 777, 423, 272, 531, InHPO06H,0 30-1478 319
102x 951, 385, 228, 505, 322, +300, 410,  PbB,0,3H;0 28- 523
101x 950, 770, 720, 477, 433, 418, 382,  NaZnP;010.9H,0 - 382
MNéx 937, 673, 725, 527, 810, A4TAy 790,  (NH)y(Mo,Cly)(NCS),.2.5H;0 30- 62
V3l 927, 613, 360, 341, 322, 313, 288,  NaCo,AlySi;sOze(OH)o 25131
104x  925x B34x 776, 3.1, 484, 308, 278,  N0sT0,0:4.24H,0 27-1286
9.96x 925, 499, 333, 200, 250, 167, 1.2,  CHCdO, 28- 180
W1, 920« 558 617, 358, 350, 532, 468,  Mo(FeAD,(SO.),OH;20H,0 20- 659
9.80x 920x 724x  290x 251, 233, 680, 440, . Al {PO,)(OH);.11H,0 29- 68
182, 908x 202, 329, 290, 376, 307, 260,  NaK;Fe(S0,),20,.184,0 29-1043
107%  9.07x 303, 267y 474 245, 235 212,  Mg,8,0,,8H,0 14 640
11.0x  906x 537, 997, 583, 642, 496, 796,  AgS:PF, : 23— 645
117, 904x 583, 541, 421, 347, 295 270,  MgFey(SO.),(OH);.18H,0 20- 679
106, 898x 369, 382, 450, 351, 271, 362,  CNo;O\Ti3H,0 331292
V77,  894x 284, 557, 296, 268, 171, 385,  KnCosAlP,Oso(OH)\(.3H;0 291037
105%  893x 854 789%x 7.69x 582, 437, 393,  NoNbO,.3.5H,0 211148
103x 893 719, 705, 625 315, 291, 615,  NaNbO,,.12H,0 2121149
102  888x 108, 790, 7.50, 622, 396 313,  NoTa,0,424H,0 24 948
Nox 884, 182, 295, 292, 31, 300, 280,  CaSi;052H,0 33- 305
941x 883x 606, 383 373, 498, 423, 316,  CyHyuCrO 231984
147« 880, 385, 239, 578, 335 297y 720,  Nogbe,,AlSisO5,xH;0 25_ 785
1 B77% 512% 499  44lx  428x 420k 408x  Li,AsO,S(OH).4H,0 2- a17
1S2x  876x 379, 338, 329, 507, 403, 571,  (NH)Fe(P,0,),9H,0 28- 248
123 871, 299) 371, 329, 71, 4Ny 551,  (NaAISIO,),;.27H,0 11- 590
102« 87V, 325, 288, 312, 3025 297, 265,  GHXKO, 20- 844
1265 870k 965, 7.0, 432, 613, 465 394  Ca;Cu(UO;)CO,).6H,0 33- 274
Wax 869 357, 305, 311, 516, 498, 341,  FeSO,(OH).3H,0 17- 158
V3ie  B66x  326x  318x 725, 363, 294, 281,  KJ5,0,9H,0 21- 688
122« 866, 328, 408, 370, 708, 297, 26);  Coy(AISiO,),3.30H,0 11- 589
981, B86bx 433, 491, 374, 598, 563, 39,  AL(OH),H,0 3- 18
102% 862, 431, 364, 287, 555, 510, 352,  AL{UO)PO,)s(OM),8H;0 29_ 98
1Wex 861, 628, 361; 284, 326, 498, 256,  CeHiaCosOs 22- 595
122, 8.60% 100, 690, 363, 750, 570, 490,  CigHysAlTO, n- 2
100, 860x 122, 690, 363, 7.50, 570, 490,  C,HisALCIOy - 2
12.1x 8.57, 3.24, 3.66, 2.95, 7.03, 4.06, 3.39, Na.(AIO,),(SlO,)“ 2. 18,0 14- 298
107« 852, 790, 633, 534, 331; 225, 152,  NoAlsV,005.30H,0 25_ 782
115« 850, 570, 377, 338, 359, 320, 324  (NH)HHO(SO).2H,0 33 59
16, 849x 810x 803x 103, 7.0, 675, 598,  NHNbO,M,0 17- 588
986x 842, 425, 319, 789, 637, 306 278,  NayNb,;0;39H,0 28-122
10.1x 841, 512, 2322, 504, 652, 483, 301, (NF.),oW 120, 25_ 45 5.40
090x 840% 720x 455 422x 400x 360x 348x  a-UHZ«(PO,), 28- 569
ve7x 840, 673, 2308, 350, 5.6, 320, 770,  Fes(MoO,);8H,0 13- 191
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