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Abstract
Muhamud, P., Wattanathai, B., Baukaew, S., and Muakthong, D.

Investigation of kidney stones by X-ray diffraction method
Songklanakarin J. Sci. Technol., 2005, 27(1) : 147-152

An investigation of 39 male kidney stone samples and 11 female kidney stone samples obtained from
Songklanakarind Hospital, Hat Yai, Songkhla was carried out. Most samples were obtained from patients
ages over 40 years. By means of X-ray diffraction (XRD), kidney stones can be classified according to their
structure and composition into 3 groups is 1. uric acid (C;H,N,0,) and ammonium acid urate (C;H,N.O,)
2. oxalates; whewelite (C,Ca0O,!H,0 CaC,0,!H,0) and weddellite (C,CaO !2H,0) 3. phosphates; struvite
(NH,MgPO,!6H,0) and calcium phosphate hydrate (Ca,(PO,),!xH,0). External and internal environments
such as occupation, dietary habits, lack of water-drinking etc. are the major factors for kidney stone
formation. Results from this study are very useful for the patients to prevent recrystallization of kidney
stones by avoiding some elements or some organic compounds which are main components of kidney stones

formed in the human urinary system.

Key words : X-ray diffraction (XRD), kidney stones, uric acid, oxalate, phosphate
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Figure 1. Ureteral stone and kidney stone occurring in the human urinary system
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Table 1. Chemical name, mineral name and chemical formula of kidney stone, matching with
reference material number in JCPDS card from XRD.

Reference no. Mineral name

Chemical name

Chemical formula

Calcuim Oxalate Hydrate
Calcuim Oxalate Hydrate

Ammonium Magnesium

C,Ca0, 12H,0
C,Ca0, 'H,0 Ca C,0, 'H,0
C5H4N403

NH,MgPO, !6H,0

Phosphate Hydrate

17-541 Weddellite
20-231 Whewellite
31-1982 Uric acid
15-762 Struvite
21-1518 -
18-303 -

Ammonium Acid Urate
Calcium Phosphate Hydrate

C5H7NSO3
Ca, (PO,), IxH,0
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Figure 2. Diffractogram of kidney stone no.736945 matching with reference standard no.
311982; Uric acid.
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Figure 3. JCPDS card of reference standard no. 311982; Uric acid.
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