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Table 1 The d values and relative strength (I/I.) of the main diffractive peaks of
the compositions of urinary stones (the unit: - )
ASTM card

a-CaC; Oy 6.10(100) 3.66(100) 2.37(100) 5. 84(90) 21-838
B-CaC, Oy 6.20(100) 3.67(100) 2.39(100) 5.84(90) 18-296
y-CaC; Oy 3.19(100) 2.37(90) 1. 85(90) 18-297
CaC; O, (H, O (COM) 5.93(100) 3.65(70) 2.97(45) 5.79(30) 2.36(30) 20-231
CaC, 0, (2H, O (COD) 6.18(100) 2.78(65) 4.42(30) 2.24(25) 17-541
CaC; 04 (3H,0(COT) 2.84(100) 5.52(75) 5. 48(75) 7.87(55) 4.99(50) 20-232
Cayo (PO (OH); (HAP) 2.81(100) 2.78(60) 2.72(60) 3.44(40) 1. 84(40) 9-432

Cayo (PO, CO3;0H) 4 (OH) 2.82(100) 2.71(90) 3. 44(80) 1. 92(70) 1. 83(70) 4-697

Caz (PO, )2 2.62(100) 2.89(80) 1. 94(40) 1. 73(30) 32-176
CagHz (POy)6 + 5H2O (OCP) 18. 7(100) 2.83(33) 2.82(32) 3.4(20) 26-1056
MgNH, PO, « 6H;0 4. 26(100) 5.60(60) 2.92(55) 2.69(50) 2.66(45) 15-762
MgNH, PO, « H,O 8. 77(100) 2.80(50) 2.92(40) 4.72(30) 4.20(25) 20-663
CaHPO, « 2H,0 7.57(100) 4.24(100) 3.05(75) 2.93(50) 2.62(50) 9-77

L-CsHizN2 04 S 3.13(100) 4.71(55) 3.19(15) 3.06(10) 2.61(10) 23-1663
Cs HiN, O3 3.10(100) 3.86(55) 3.19(50) 4.91(50) 6.54(45) 31-1982
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Fig. 1 XRD patterns of urinary stones

(a) COM, stones; (b), uric acid stones;

(¢), calcium oxalate and calcium phosphate stones
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The Application of X-Ray Diffraction in the Study of Urinary Stones

OUYANG Jian-ming

Institute of Biomineralization and Lithiasis Research, Jinan University, Guangzhou 510632, China

Abstract Urolithiasis is a common disease throughout the world. The accurate analysis of chemical composition and phases of u-
rinary stones is the base of understanding the mechanism of formation of urolithiasis. X-ray diffraction (XRD) is one of the most
important methods used for the study of urinary stones. It is reliable when used for qualitative analyses and is accurate when used
for quantitative analyses. In addition, XRD has the advantages such as speediness, briefness and high sensitivity, as well as sim-
ultaneous detection of many compositions. In the present paper, the research progress was reviewed in the qualitative and quanti-
tative analyses of urinary stones by XRD and by the combined methods of XRD with other techniques such as X-ray photoelectron

spectroscopy (XPS), atomic force microscopy (AFM), and proton induced X-ray emission (PIXE) etc.
Keywords X-ray diffraction; Urinary stones; Qualitative analysis; Quantitative analysis
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