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Abstract
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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 (C5H4N4O3) and ammonium acid urate (C5H7N5O3)
2. oxalates; whewelite (C2CaO4!H2O CaC2O4!H2O) and weddellite (C2CaO4!2H2O) 3. phosphates; struvite
(NH4MgPO4!6H2O) and calcium phosphate hydrate (Ca3(PO4)2!xH2O). 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.
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°“√«‘®—¬π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«– ®“°ºŸâªÉ«¬‡æ»™“¬ 39 √“¬ ·≈–‡æ»À≠‘ß 11 √“¬ ∑’Ë‡¢â“√—∫°“√√—°…“„π
‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å Õ.À“¥„À≠à ®. ß¢≈“  à«π„À≠à§π®–‡√‘Ë¡‡ªìππ‘Ë«‡¡◊ËÕÕ“¬ÿ 40 ªï¢÷Èπ‰ª °“√«‘‡§√“–Àå°âÕπ
π‘Ë«¥â«¬‡∑§π‘§°“√‡≈’È¬«‡∫π¢Õß√—ß ’‡ÕÁ°´å (X-ray diffraction; XRD) ‚¥¬Õ“»—¬À≈—°°“√‡∫’Ë¬ß‡∫π¢Õß√—ß ’‡ÕÁ°´å ¢Õß
√–∫∫º≈÷°„πµ—«Õ¬à“ßπ‘Ë« æ∫«à“π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«–  “¡“√∂·∫àß‰¥â 3 ª√–‡¿∑„À≠àÊ µ“¡‚§√ß √â“ß ·≈–
Õß§åª√–°Õ∫¢Õß°âÕππ‘Ë« §◊Õ °≈ÿà¡π‘Ë«ª√–‡¿∑°√¥¬Ÿ√‘§ ·≈–‡°≈◊Õ¬Ÿ√‘§ ‡™àπ uric acid (C
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Õ“À“√ ¢“¥·§≈ππÈ”¥◊Ë¡ ‡ªìπµâπ ®“°º≈°“√«‘‡§√“–Àåπ‘Ë« ·≈–Õß§åª√–°Õ∫¢Õßπ‘Ë« ∑”„Àâ¡’ª√–‚¬™πåµàÕºŸâªÉ«¬„π°“√
ªÑÕß°—π¡‘„Àâ‡°‘¥π‘Ë«´È”Õ’° ‚¥¬°“√À≈’°‡≈’Ë¬ß°“√°‘πÕ“À“√∑’Ë¡’∏“µÿ ·≈–Õ‘π∑√’¬ “√∑’Ë‡ªìπ à«πª√–°Õ∫ ”§—≠∑’Ë∑”„Àâµ°
º≈÷°‡ªìπ°âÕππ‘Ë«„π√–∫∫ªí  “«–‰¥â

°“√»÷°…“‚§√ß √â“ß à«πª√–°Õ∫¢Õß°âÕππ‘Ë«®–
‡ªìπª√–‚¬™πå„π°“√ªÑÕß°—π‰¡à„Àâ‡°‘¥π‘Ë«´È”Õ’° ‡æ√“–‚¥¬
∑—Ë«‰ªºŸâªÉ«¬∑’Ë‡ªìππ‘Ë«®–¡’‚Õ°“ ∑’Ëπ‘Ë«°àÕµ—«¢÷Èπ¡“„À¡àÕ’°
50% „π 5 ªï ·≈– 70% „π 10 ªï (À¡Õπ‘Ë«, 2531) ·≈–
¡—°®–‡ªìππ‘Ë«™π‘¥‡¥’¬«°—∫∑’Ë‡§¬‡ªìπÕ¬Ÿà°àÕπ·≈â« ¥—ßπ—Èπ°“√
ªÑÕß°—π¡‘„Àâ‡°‘¥π‘Ë«¢÷Èπ¡“„À¡à ®÷ß‡ªìπ ‘Ëß ”§—≠¡“° ·≈–¡’
«‘∏’ßà“¬Ê §◊Õ §«√√Ÿâ®—°À≈’°‡≈’Ë¬ßÕ“À“√∑’Ë‡ªìπµâπ‡Àµÿ¢Õß°“√
‡°‘¥π‘Ë« ‡™àπ ∂â“‡ªìππ‘Ë«ª√–‡¿∑·§≈‡ ’́¬¡·≈–ÕÕ°´“‡≈µ
°Á§«√≈¥Õ“À“√∑’Ë¡’·§≈‡ ’́¬¡·≈–ÕÕ°´“‡≈µ Ÿß æ√âÕ¡Ê °—∫
≈¥Õ“À“√‡§Á¡®—¥   À√◊Õ∂â“‡ªìππ‘Ë«ª√–‡¿∑¬Ÿ√‘§ °Á§«√≈¥
Õ“À“√∑’Ë¡’ “√æ‘«√’π (purine)  Ÿß ∂÷ß·¡â«à“„πªí®®ÿ∫—π¡’°“√
„™â‡∑§‚π‚≈¬’„À¡àÊ  “¡“√∂√—°…“‰¥â‚¥¬ºŸâªÉ«¬¡’∫“¥·º≈
πâÕ¬≈ß À√◊Õ‰¡à¡’∫“¥·º≈‡≈¬ ‡™àπ °“√„™â‡§√◊ËÕß ≈“¬°âÕπ
π‘Ë«®“°¿“¬πÕ°„ÀâªÉπ‡ªìπºß·≈â«À≈ÿ¥ÕÕ°¡“°—∫ªí  “«–
·µàÕ¬à“ß‰√°Áµ“¡°“√√—°…“‚¥¬ ≈“¬π‘Ë«°Á¡’¢âÕ®”°—¥ ‡™àπ
§π‰¢âµâÕß‰¡à¡’°“√Õÿ¥°—Èπ∑’Ë∑àÕ‰µ µâÕß‰¡à¡’‡≈◊Õ¥ÕÕ°ßà“¬
‰¡à‡ªìπ§π‰¢â∑’Ë‡ªìπ‚√§À—«„® À√◊ÕµâÕß„™â‡§√◊ËÕß°√–µÿâπÀ—«„®
‡¥Á°µË”°«à“ 8 ¢«∫  À≠‘ß¡’§√√¿å  ªÕ¥∫«¡°–∫—ß≈¡µË”
πÈ”Àπ—°‡°‘π 135 °°. À√◊Õ Ÿß‡°‘π 2 ‡¡µ√  ºŸâ∑’Ë¡’√Ÿª√à“ß

∫‘¥‡∫’È¬«§¥‰ª§¥¡“ ºŸâ∑’Ë¡’µ”·Àπàß‰µµË” æ«°π’È®– ≈“¬π‘Ë«
‰¡à‰¥â  ¥—ßπ—Èπ®”‡ªìπµâÕß»÷°…“À“Õß§åª√–°Õ∫¢Õß°âÕππ‘Ë«
‡æ√“–∑”„Àâ∑√“∫«à“π‘Ë«π—Èπ‡ªìππ‘Ë«™π‘¥„¥  “¡“√∂„Àâ°“√
√—°…“À√◊Õ¬—∫¬—Èß°“√ √â“ß°âÕππ‘Ë«¢÷Èπ„À¡à‡ªìπ‰ªÕ¬à“ß¡’
ª√– ‘∑∏‘¿“æ  ·≈–∑’Ë ”§—≠®–‰¥âÀ“∑“ßªÑÕß°—π°“√°àÕµ—«
¢÷Èπ¡“„À¡à¢Õßπ‘Ë« „Àâ‰¥âº≈‡æ◊ËÕ‡ªìπª√–‚¬™πåµàÕ ÿ¢¿“æ
¢Õßª√–™“™π ·≈–‡ªìπª√–‚¬™πåµàÕ«ß°“√·æ∑¬å‰∑¬¥â«¬
(¥”√ßæ—π∏å, 2531)

π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«– (Figure 1)  “¡“√∂
®”·π°‡ªìπ 4 ª√–‡¿∑„À≠àÊ (À¡Õπ‘Ë«, 2531) §◊Õ

1. π‘Ë«ª√–‡¿∑·§≈‡ ’́¬¡ (calcium stone)  π‘Ë«
ª√–‡¿∑·§≈‡´’¬¡æ∫‰¥â∫àÕ¬∑’Ë ÿ¥§◊Õ 75% ¢Õßπ‘Ë«∑—ÈßÀ¡¥
∑’Ë‡°‘¥®–‡ªìππ‘Ë«ª√–‡¿∑π’È   à«πº ¡¢Õßπ‘Ë«æ∫«à“‡ªìπ
·§≈‡´’¬¡øÕ ‡øµ (calcium phosphate) 40% ‡ªìππ‘Ë«
ª√–‡¿∑·§≈‡ ’́¬¡ÕÕ°´“‡≈µ (calcium oxalate) 25%

·≈–‡ªìπ à«πº ¡·§≈‡ ’́¬¡øÕ ‡øµ ·≈–ÕÕ°´“‡≈µ 10%

 à«π„À≠àºŸâªÉ«¬∑’Ë‡ªìπ·§≈‡ ’́¬¡®–‡ªìπ§«“¡º‘¥ª°µ‘∑’Ë
∂à“¬∑Õ¥®“°°√√¡æ—π∏ÿå

2. π‘Ë«™π‘¥°√¥¬Ÿ√‘° (uric acid stone) æ∫ª√–¡“≥
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5% ¢Õßπ‘Ë«∑—ÈßÀ¡¥ ºŸâªÉ«¬∑’Ë‡ªìπ‚√§π‘Ë«™π‘¥π’È à«π„À≠à
 “‡Àµÿ¡“®“°‚√§‡°ä“ ·≈–„πºŸâªÉ«¬∑’Ëªí  “«–‡ªìπ°√¥º‘¥
ª√°µ‘ (pH µË”°«à“ 5.5)

3. π‘Ë«ª√–‡¿∑·¡°π’‡´’¬¡ (magnesium ammo-

nium phosphate stone)  π‘Ë«ª√–‡¿∑π’Èæ∫‰¥âª√–¡“≥
20% ¢Õßπ‘Ë«∑’Ë‰µ·≈–∑“ß‡¥‘πªí  “«–  π‘Ë«ª√–‡¿∑π’È¡’
 “‡Àµÿ°“√µ‘¥‡™◊ÈÕÕ¬à“ß‡√◊ÈÕ√—ß¢Õß°√«¬‰µ ·≈–∑“ß‡¥‘π
ªí  “«– ‡ªìππ‘Ë«∑’Ë√—°…“≈”∫“°‡æ√“–‚µ‡√Á« Õÿ¥µ—π°√«¬‰µ
·≈–∑”≈“¬‡π◊ÈÕ‰µ πÕ°®“°π’È¬—ßºà“µ—¥‰¥â¬“°¥â«¬ ªí®®ÿ∫—π
√—°…“‚¥¬°“√ ≈“¬π‘Ë«

4. π‘Ë«ª√–‡¿∑Õ◊ËπÊ æ∫‰¥âπâÕ¬°«à“ 1% ‡™àπ π‘Ë«
ª√–‡¿∑´‘ ∑’π (cystine stone) ´÷ËßÕ“®‡°‘¥®“°°√√¡æ—π∏ÿå
·≈–π‘Ë«ª√–‡¿∑·´π∑’π (Xanthine stone) œ≈œ

°“√»÷°…“À“Õß§åª√–°Õ∫¢Õßπ‘Ë« “¡“√∂∑”‰¥â
À≈“¬«‘∏’ ‡™àπ X-ray diffraction, Infrared spectroscopy,

thermogravimetry,  polarization microscope  ·≈–
wet chemical procedures ´÷Ëß·µà≈–«‘∏’¡’¢âÕ¥’·≈–¢âÕ‡ ’¬
·µ°µà“ß°—π ·≈–«‘∏’∑’Ë‡À¡“– ¡∑’Ë ÿ¥§◊Õ X-ray diffraction

·≈– Infrared spectroscopy ́ ÷Ëß‰¥â¡’°“√»÷°…“Õß§åª√–°Õ∫
¢Õßπ‘Ë«√–∫∫∑“ß‡¥‘πªí  “«–®“°ºŸâªÉ«¬∑’Ë‚√ßæ¬“∫“≈
 ß¢≈“π§√‘π∑√å ‚¥¬«‘∏’ Infrared spectroscopy (™Ÿ»—°¥‘Ï,
2539)  „πß“π«‘®—¬π’È‡ªìπ°“√»÷°…“‚§√ß √â“ß‡æ◊ËÕ®”·π°

ª√–‡¿∑¢Õß°âÕππ‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«– π‘Ë«∂◊Õ‡ªìπ
·√àÀ√◊ÕÀ‘π∑’Ë‡°‘¥°“√°àÕµ—«¢ÕßÕ‘π∑√’¬ “√·≈–·√à∏“µÿµà“ßÊ
¥—ßπ—Èπ„π°“√»÷°…“À“‚§√ß √â“ß¢Õß°âÕππ‘Ë«®÷ß “¡“√∂∑”
‰¥âßà“¬ ‚¥¬„™â‡§√◊ËÕß‡ÕÁ°´‡√¬å¥‘ø·ø√§‚µ¡‘‡µÕ√å ´÷ËßÕ“»—¬
À≈—°°“√‡≈’È¬«‡∫π¢Õß√—ß ’‡ÕÁ°´å (diffraction)  ‡¡◊ËÕµ°
°√–∑∫∫π√–π“∫ (plane) ¢Õß‚§√ß √â“ß„π√–∫∫º≈÷°
·≈â«„™â ¡°“√¢Õß·∫√§°å (Bragg Equation) §”π«≥À“
§à“√–¬–Àà“ß√–À«à“ß√–π“∫º≈÷° (d-spacing) ‡æ◊ËÕÀ“
≈—°…≥–°“√‡√’¬ßµ—«¢ÕßÕ–µÕ¡¿“¬„π‚§√ß √â“ßº≈÷°π—Èπ
∑”„Àâ∑√“∫‚§√ß √â“ßº≈÷° ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ “√
¡“µ√∞“π °Á “¡“√∂∑√“∫∂÷ß™π‘¥¢Õß “√ª√–°Õ∫π—Èπ ´÷Ëß
°Á§◊Õ™π‘¥¢Õßπ‘Ë«π—Ëπ‡Õß ‡™àπ π‘Ë«ª√–‡¿∑·§≈‡´’¬¡ Õ“®®–
‡ªìπ calcium oxalate monohydrate (whewellite),

calcium oxalate dihydrate (weddellite) À√◊Õ mag-

nesium hydrogen phosphate hexahydrate (struvite)

´÷Ëß “√ª√–°Õ∫·µà≈–™π‘¥‡À≈à“π’È  “¡“√∂«‘‡§√“–Àå‰¥âßà“¬
¥â«¬ X-ray diffraction

Õÿª°√≥å·≈–«‘∏’°“√

1. ·À≈àß∑’Ë¡“¢Õßµ—«Õ¬à“ßπ‘Ë«
µ—«Õ¬à“ßπ‘Ë«®“°ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“ ≥ ‚√ß-

Figure 1.  Ureteral stone and kidney stone occurring in the human urinary system
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æ¬“∫“≈ ß¢≈“π§√‘π∑√å Õ.À“¥„À≠à ®. ß¢≈“ ‚¥¬°“√
√«∫√«¡¢Õß»Ÿπ¬å ≈“¬π‘Ë« §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬
 ß¢≈“π§√‘π∑√å ®”π«π 50 µ—«Õ¬à“ß

2. °“√«‘‡§√“–Àåµ—«Õ¬à“ßπ‘Ë«¥â«¬‡∑§π‘§‡ÕÁ°´‡√¬å
¥‘ø·ø√§™—π

π”µ—«Õ¬à“ßπ‘Ë«∑’Ë≈â“ß –Õ“¥·≈–·Àâß·≈â« ¡“∫¥
„Àâ≈–‡Õ’¬¥  Õ—¥µ—«Õ¬à“ß≈ß„π‡∫â“  «‘‡§√“–Àå¥â«¬‡§√◊ËÕß
‡ÕÁ°´‡√¬å¥‘ø·ø√§‚µ¡‘‡µÕ√å ∫√‘…—∑øî≈≈‘ª å (ª√–‡∑»‰∑¬)

®”°—¥ √ÿàπ PW3710 mpd Control „™âÀ≈Õ¥√—ß ’‡ÕÁ° ǻ
™π‘¥‡ªÑ“∑Õß·¥ß, 40 kV, 30 mA, ¢π“¥ ≈‘µ (slit) 0.01

nm, ¡ÿ¡ 2θ √–À«à“ß 5-80 Õß»“

º≈°“√»÷°…“·≈–«‘®“√≥å

®“°°“√«‘®—¬π‘Ë«¢ÕßºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“  ≥
‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å Õ.À“¥„À≠à ®. ß¢≈“ ®”π«π
50 √“¬ ∑’Ë√–∫∫∑“ß‡¥‘πªí  “«– æ∫«à“ ‡ªìπºŸâ™“¬ ®”π«π
39 √“¬ ·≈–ºŸâÀ≠‘ß ®”π«π 11 √“¬ ·≈–ºŸâªÉ«¬∑’Ë‡ªìπ‚√§
π‘Ë«√–∫∫∑“ß‡¥‘πªí  “«– à«π„À≠à¡’™à«ßÕ“¬ÿ 60 ªï¢÷Èπ‰ª
·≈–¡—°®–‡√‘Ë¡‡ªìππ‘Ë«‡¡◊ËÕÕ“¬ÿ¡“°°«à“ 40 ªïÀ√◊Õ‡√‘Ë¡‡¢â“«—¬
°≈“ß§π π—Ëπ§◊Õ  “¡“√∂ √ÿª‰¥â«à“‚Õ°“ °“√‡ªìππ‘Ë«¢Õß
ºŸâ™“¬¡“°°«à“ºŸâÀ≠‘ß ‡π◊ËÕß®“°‚¥¬ª°µ‘·≈â«‚¥¬ª°µ‘·≈â«
Õ—µ√“°“√‡ ’Ë¬ß¿“¬„π¢ÕßºŸâªÉ«¬∑’Ë‡ªìπºŸâ™“¬¡“°°«à“‡æ»
À≠‘ß  ‡π◊ËÕß®“°æƒµ‘°√√¡°“√∫√‘‚¿§Õ“À“√  ¥◊Ë¡πÈ”πâÕ¬
‚√§‡°ä“µå  ∑“ß‡¥‘πªí  “«–Õ—°‡ ∫  À√◊Õ∑“ß‡¥‘πªí  “«–
Õÿ¥µ—π ‡ªìπµâπ (¥”√ßæ—π∏å, 2531) πÕ°®“°ªí®®—¬§«“¡
‡ ’Ë¬ß¿“¬„π·≈â«  ªí®®—¬‡ ’Ë¬ß¿“¬πÕ° À√◊Õ ¿“æ·«¥≈âÕ¡
°Á¡’ à«π∑’Ë∑”„Àâ‡°‘¥π‘Ë«‰¥â‡À¡◊Õπ°—π  ‡™àπ  Õ“°“»√âÕπ

¢“¥·§≈ππÈ”¥◊Ë¡ æ◊™ º—° Õ“À“√  À√◊ÕÕ“™’æ‡°…µ√°√
µ√“°µ√” °Á¡’‚Õ°“ ‡°‘¥π‘Ë«‰¥â‡À¡◊Õπ°—π ‡æ√“–ªí®®—¬‡ ’Ë¬ß
æ«°π’È ®–∑”„Àâ‡°‘¥§«“¡‡ ’Ë¬ß„π√–∫∫ªí  “«–§◊Õ ∂â“„ππÈ”
ªí  “«– ¡’ “√·§≈‡´’¬¡ Ÿß ÕÕ°´“‡≈µ Ÿß ¬Ÿ√‘§ Ÿß ´‘ ∑’π
 Ÿß  “√¬—∫¬—Èß ‡™àπ ‘́§‡µ√µ ·≈–‰æ‚√øÕ ‡øµµË” ®”π«π
ªí  “«–µàÕ«—ππâÕ¬ À√◊Õ¿“«–°√¥-¥à“ß¢Õßªí  “«–‡ª≈’Ë¬π
·ª≈ß ‡™àπ ∂â“ªí  “«–¡’¿“«–‡ªìπ°√¥ ®–∑”„Àâ‡°‘¥°√¥
¬Ÿ√‘§ À√◊ÕÕÕ°´“‡≈µ „π¢≥–∑’Ë∂â“ªí  “«–‡ªìπ¥à“ß ®–æ∫
π‘Ë«ª√–‡¿∑øÕ ‡øµ ‡ªìπµâπ  ªí®®—¬‡À≈à“π’È∑”„Àâ‡°‘¥º≈÷°
¢Õß “√„πªí  “«– ‡°‘¥‡ªìπ°âÕππ‘Ë«‰¥â

º≈°“√»÷°…“¥â«¬‡∑§π‘§‡ÕÁ°´‡√¬å¥‘ø·ø√§™—π¢Õß
π‘Ë«„π√–∫∫∑“ß‡¥‘πªí  “«– æ∫«à“π‘Ë«∑—ÈßÀ¡¥ 50 µ—«Õ¬à“ß
¡’‚§√ß √â“ß∑“ß‡§¡’ ®”·π°‡ªìπ 6 ™π‘¥ §◊Õ weddellite,

whewellite, uric acid, struvite, ammonium acid urate

·≈– calcium phosphate hydrate (Table 1)  ·≈–¡’
µ—«Õ¬à“ßº≈°“√«‘‡§√“–Àåπ‘Ë«‡≈¢∑’Ë 736945 ´÷Ëß‡ªìπºŸâªÉ«¬
‡æ»™“¬  Õ“¬ÿ 42 ªï  ‡ªìππ‘Ë«™π‘¥°√¥¬Ÿ√‘§  µ√ß°—∫ “√
¡“µ√∞“πÀ¡“¬‡≈¢ 311982 · ¥ßº≈¢Õß ‡ª§µ√—¡µ“¡
Figure 2-3

®“°°“√»÷°…“‚§√ß √â“ß¢Õßπ‘Ë« ·≈–Õß§åª√–°Õ∫
¢Õßπ‘Ë«¥â«¬‡§√◊ËÕß XRD π—Èπ  ®–‡ÀÁπ«à“ª√–°Õ∫¥â«¬
Õ‘π∑√’¬ “√ ‡™àπ °√¥¬Ÿ√‘§ ·≈–‡°≈◊Õ¢Õß¬Ÿ√‘§ æ«°·√à∏“µÿ
µà“ßÊ ‡™àπ ·§≈‡´’¬¡ ·¡°π’‡´’¬¡ ́ ÷Ëßµ°µ–°Õπ„πªí  “«–
°âÕππ‘Ë«®–¡’¢π“¥·≈– ’·µ°µà“ß°—π‰ª ¢÷ÈπÕ¬Ÿà°—∫ “√∑’Ë‡ªìπ
Õß§åª√–°Õ∫ ¥â«¬‡Àµÿπ’È®÷ß “¡“√∂π”º≈°“√»÷°…“Õß§å-
ª√–°Õ∫¢Õß°âÕππ‘Ë« ‰ªªÑÕß°—π‰¡à„Àâ‡°‘¥π‘Ë«¢÷Èπ´È”Õ’°„π
ºŸâªÉ«¬ ‡æ√“–«à“‚¥¬∑—Ë«‰ª 50% ¢ÕßºŸâ∑’Ë‡ªìππ‘Ë«π—Èπ ®–¡’
π‘Ë«‡°‘¥´È”„À¡à¿“¬„π 5 ªï ·≈– 70% ®–‡°‘¥π‘Ë« È́”¿“¬„π

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

     17-541   Weddellite Calcuim Oxalate Hydrate C
2
CaO

4
 !2H

2
O

     20-231   Whewellite Calcuim Oxalate Hydrate C
2
CaO

4
 !H

2
O Ca C

2
O

4
 !H

2
O

     31-1982   Uric acid                     - C
5
H

4
N

4
O

3

     15-762   Struvite Ammonium Magnesium NH
4
MgPO

4
 !6H

2
O

Phosphate Hydrate
     21-1518         - Ammonium Acid Urate C

5
H

7
N

5
O

3

     18-303         - Calcium Phosphate Hydrate Ca
3
 (PO

4
)

2
 !xH

2
O



«.  ß¢≈“π§√‘π∑√å «∑∑.
ªï∑’Ë 27 ©∫—∫∑’Ë 1 ¡.§. - °.æ. 2548

°“√»÷°…“‚§√ß √â“ß¢Õßπ‘Ë«™π‘¥µà“ßÊ ¥â«¬‡∑§π‘§ XRD
ºÿ ¥’  ¡ÿÀ–À¡—¥ ·≈–§≥–151

10 ªï  ‡π◊ËÕß®“°‚√§π‘Ë«‡ªìπ‚√§∑’Ë‡®Á∫ª«¥ ·≈–∑√¡“π¡“°
∫“ß§√—ÈßÕ“®∑”„Àâ‰µ‡ ◊ËÕ¡‰¥â ¥—ßπ—Èπ®÷ß®”‡ªìπ∑’ËµâÕßÀ“∑“ß
ªÑÕß°—π‰¡à„Àâπ‘Ë«‡°‘¥´È”¢÷ÈπÕ’° ‚¥¬°“√«‘‡§√“–Àå∂÷ß°√–∫«π
°“√√«¡°—π¢ÕßÕ‘π∑√’¬ “√ ·≈–∏“µÿµà“ßÊ ∑’Ë°≈à“«¡“·≈â«
¢÷Èπ‡ªìπ°âÕππ‘Ë«·µà≈–™π‘¥

 √ÿªº≈°“√∑¥≈Õß

®“°º≈¢Õß°“√«‘‡§√“–Àåπ‘Ë«¥â«¬‡§√◊ËÕß XRD æ∫«à“
∂â“®–®”·π°·≈â« π‘Ë«∑’Ëæ∫„πºŸâªÉ«¬·µà≈–√“¬ ®–®”·π°‡ªìπ
3 °≈ÿà¡„À≠àÊ §◊Õ

Figure 3.  JCPDS card of reference standard no. 311982; Uric acid.

Figure 2. Diffractogram of kidney stone no.736945 matching with reference standard no.
311982; Uric acid.
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Investigation of kidney stones by XRD method
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1. °≈ÿà¡π‘Ë«ª√–‡¿∑°√¥¬Ÿ√‘§ ·≈–‡°≈◊Õ¬Ÿ√‘§ ‡™àπ
uric acid (C

5
H

4
N

4
O

3
)  ·≈–  ammonium acid urate

(C
5
H

7
N

5
O

3
)  à«π„À≠à∑’Ëæ∫®–¡’ ’πÈ”µ“≈ À√◊Õ ’πÈ”µ“≈¥”

º‘«‡√’¬∫
2. °≈ÿà¡π‘Ë«ª√–‡¿∑ÕÕ°´“‡≈µ  ‡™àπ  ·§≈‡´’¬¡

ÕÕ°´“‡≈µ (whewelite; C
2
CaO

4
!H

2
O CaC

2
O

4
!H

2
O

À√◊Õ weddellite; C
2
CaO

4
!2H

2
O) ¡’≈—°…≥–§àÕπ¢â“ß·¢Áß

º‘«¢√ÿ¢√–  ’‡À≈◊ÕßÕàÕπ À√◊Õ ’§√’¡ §àÕπ¢â“ß¢“«
3. °≈ÿà¡π‘Ë«ª√–‡¿∑øÕ ‡øµ ‡™àπ ·Õ¡‚¡‡π’¬¡

·¡°π’‡´’¬¡øÕ ‡øµ (struvite; NH
4
MgPO

4
!6H

2
O) À√◊Õ

calcium phosphate hydrate (Ca
3
 (PO

4
)

2
 !xH

2
O) ¡’

≈—°…≥–‡ªìπ ’¢“« À√◊Õ ’§√’¡ÕàÕπÊ º‘«®–‡√’¬∫°«à“π‘Ë«°≈ÿà¡
ÕÕ°´“‡≈µ ‡ª√“– ·µ°ßà“¬

®–‡ÀÁπ«à“ XRD °Á‡ªìπ‡§√◊ËÕß¡◊Õ«‘∑¬“»“ µ√å™π‘¥
Àπ÷Ëß ∑’Ë “¡“√∂π”‰ªª√–¬ÿ°µå„™â„π∑“ß°“√·æ∑¬å‰¥â ‚¥¬
‡©æ“–°“√µ√«®«‘‡§√“–Àåπ‘Ë« º≈°“√«‘‡§√“–Àå‰¥âº≈¥’ ·≈–
¡’ª√–‚¬™πå¡À“»“≈ ‡æ√“– “¡“√∂®”·π°·≈–·®°·®ß
Õß§åª√–°Õ∫¢Õßπ‘Ë«‰¥âÕ¬à“ß‡¥àπ™—¥ °“√«‘‡§√“–Àåπ‘Ë«¥â«¬
XRD π—Èπ¡’¢âÕ¥’À≈“¬Õ¬à“ß ‡™àπ ¡’°“√‡µ√’¬¡µ—«Õ¬à“ß∑’Ë
ßà“¬   –¥«°  ·≈–√«¥‡√Á«  ‰¡à¡’°“√∑”≈“¬ “√µ—«Õ¬à“ß
 “¡“√∂π”‰ª»÷°…“Õ¬à“ßÕ◊Ëπ‰¥âÕ’°  ·µà XRD °Á¡’¢âÕ‡ ’¬
°Á§◊Õ µâÕß„™â “√µ—«Õ¬à“ßª√‘¡“≥¡“°æÕ ¡§«√ §◊ÕµâÕß
¡“°°«à“ 1 °√—¡ ÷́Ëß∑”„Àâ‰¡à –¥«° ”À√—∫ºŸâªÉ«¬∑’Ë‡ªìππ‘Ë«
ª√–¡“≥‰¡à¡“°π—° ‡æ√“– à«π„À≠à °“√‡ªìππ‘Ë«π—Èπ °Á‰¡à
„À≠à‚µ¡“°Õ¬Ÿà·≈â« πÕ°®“°π’È ∂â“ºŸâªÉ«¬∑’Ë‡¢â“√—∫°“√√—°…“
‚¥¬„™â‡§√◊ËÕß ≈“¬π‘Ë«  (shock wave litho tripter)  ∑’Ë
 “¡“√∂∑”≈“¬π‘Ë«‰¥â ‚¥¬Õ“»—¬§≈◊Ëπ‡ ’¬ß (shock wave)

∑’Ë¡’§«“¡‡√Á« Ÿßºà“π√à“ß°“¬ ‡¢â“‰ª∑”≈“¬π‘Ë« „Àâ·µ°‡ªìπºß
·≈â«„ÀâÀ≈ÿ¥ÕÕ°πÕ°√à“ß°“¬∑“ßªí  “«– ́ ÷Ëßπ‘¬¡„™â°—π¡“°
„πªí®®ÿ∫—π π‘Ë«∑’ËÀ≈ÿ¥ÕÕ°¡“π—Èπ ®–‡ªìπºß≈–‡Õ’¬¥ ·≈–¡’
ª√‘¡“≥πâÕ¬ ÷́Ëß∫“ß§√—Èß∑”„Àâ¬“°µàÕ°“√‡µ√’¬¡µ—«Õ¬à“ß

‡æ◊ËÕ«‘‡§√“–Àå¥â«¬ XRD πÕ°®“°π’È XRD °Á‡ªìπ‡§√◊ËÕß¡◊Õ
∑’Ë¡’√“§“·æß  ‰¡à¡’°“√„™â°—πÕ¬à“ß·æ√àÀ≈“¬  ‡À¡◊Õπ
infrared spectrometer (IR) ·µàπà“®–„™âª√–‚¬™πå„π‡™‘ß
«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫º≈°—∫ IR ·≈– √ÿª‚¥¬√«¡ XRD °Á
‡ªìπ‡§√◊ËÕß¡◊Õ™π‘¥Àπ÷Ëß∑’Ëπà“®–‡≈◊Õ°„™â„π°“√µ√«®«‘‡§√“–Àå
π‘Ë«

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥  ·æ∑¬åÀ≠‘ß ¡≥±‘√“ ¡ƒ§∑—µ  ·≈–
∫ÿ§≈“°√ ¢Õß»Ÿπ¬å ≈“¬π‘Ë« ‚√ßæ¬“∫“≈ ß¢≈“π§√‘π∑√å
§≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ∑ÿ°∑à“π
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