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/∫∑§—¥¬àÕ

ÀâÕßªØ‘∫—µ‘°“√‚§√ß°“√‡§¡’ ‰¥â√—∫µ—«Õ¬à“ß
 √âÕ¬∑Õß§” ®”π«π 3 µ—«Õ¬à“ß ®“°°√≥’√âÕß‡√’¬π‡√◊ËÕß
∑Õß§”ª≈Õ¡ ‡π◊ËÕß®“°¡’√Õ¬ ’‡ß‘π‡°‘¥∑’Ë∫√‘‡«≥º‘« √âÕ¬
ÀâÕßªØ‘∫—µ‘°“√œ ®÷ß‰¥â∑¥ Õ∫À“§«“¡∫√‘ ÿ∑∏‘Ï¢Õß∑Õß§”·≈–
∑¥ Õ∫™π‘¥¢Õß∏“µÿ∑’Ë√Õ¬ ’‡ß‘π æ∫«à“ √âÕ¬≈–¢Õßª√‘¡“≥
∑Õß§”„π∑—Èß 3 µ—«Õ¬à“ß ‡∑à“°—∫ 95.1 94.0 ·≈– 92.3
µ“¡≈”¥—∫ ·≈–∏“µÿ∑’Ëæ∫∫√‘‡«≥√Õ¬ ’‡ß‘π∑—Èß 3 µ—«Õ¬à“ß
§◊Õ ∑Õß§” ª√Õ∑·≈–‡ß‘π ´÷Ëß√Õ¬ ’‡ß‘π∑’Ë‡°‘¥¢÷ÈπÕ“®‡°‘¥®“°
 “√ª√–°Õ∫‚≈À–‡®◊Õ (amalgam) ¢Õß∑Õß·≈–ª√Õ∑

/Abstract

According to the argument of spurious gold
jewelry that some silvered color spots occurred on
jewelryûs surface, Chemistry Programûs laboratory was
requested to analyse 3 samples of gold necklaces.
So the purity of gold and elements in those spots
were determined. As the results, percentages of
gold in all samples were 95.1, 94.0 and 92.3,
respectively. While gold, silver and mercury were
detected in silvered color spot. Those spots might
be amalgam alloy between gold and mercury. 

/∫∑π”

‡¥◊Õπµÿ≈“§¡ 2553 °≈ÿà¡‚≈À–·≈–∏“µÿª√‘¡“≥πâÕ¬
‚§√ß°“√‡§¡’ ‰¥â√—∫µ—«Õ¬à“ß √âÕ¬¢âÕ¡◊Õ∑Õß§” ®”π«π
2 µ—«Õ¬à“ß·≈– √âÕ¬§Õ∑Õß§” ®”π«π 1 µ—«Õ¬à“ß
®“°√â“π∑Õß·ÀàßÀπ÷Ëß °√≥’‡°‘¥°“√√âÕß‡√’¬π®“°ºŸâ´◊ÈÕ
‚¥¬ºŸâ´◊ÈÕ·®âß«à“À≈—ß®“°´◊ÈÕ∑Õß§”®“°√â“π∑Õß¥—ß°≈à“«
‰ªπ“πª√–¡“≥ Õß —ª¥“Àå æ∫√Õ¬ ’‡ß‘π‡°‘¥¢÷Èπ∑’Ë∫√‘‡«≥
º‘« √âÕ¬ ºŸâ´◊ÈÕ®÷ß‰¥âπ”¡“‡ª≈’Ë¬π ´÷Ëß∑“ß√â“π‰¥â‡ª≈’Ë¬π
„Àâ„À¡à À≈—ß®“°π—Èπ°Á¡’√Õ¬ ’‡ß‘π‡°‘¥¢÷ÈπÕ’° ÷́Ëß∑“ßºŸâ´◊ÈÕ
§‘¥«à“ √âÕ¬¥—ß°≈à“«‡ªìπ¢Õßª≈Õ¡·≈– ’‡ß‘π∑’Ë‡°‘¥¢÷Èπ
‡°‘¥®“°°“√≈Õ°¢Õß∑Õß∑’Ë∫√‘‡«≥º‘« ·≈–¡’°“√ÕÕ°¢à“«
«à“√â“π∑Õß¥—ß°≈à“«®”Àπà“¬∑Õßª≈Õ¡ ¥—ßπ—Èπ∑“ß√â“π∑Õß
®÷ß‰¥â àßµ—«Õ¬à“ß¥—ß°≈à“«¡“∑¥ Õ∫§«“¡∫√‘ ÿ∑∏‘Ï¢Õß∑Õß
√«¡∑—Èß∑¥ Õ∫√Õ¬ ’‡ß‘π«à“§◊ÕÕ–‰√

∑“ß°≈ÿà¡‚≈À–·≈–∏“µÿª√‘¡“≥πâÕ¬ ‰¥â·∫àß°“√
∑¥ Õ∫ÕÕ°‡ªìπ 2  à«π§◊Õ

1. °“√∑¥ Õ∫§«“¡∫√‘ ÿ∑∏å∑Õß§”µ“¡«‘∏’¡“µ√∞“π
º≈‘µ¿—≥±åÕÿµ “À°√√¡ ¡Õ°. 303- 2548 Õâ“ßÕ‘ßµ“¡
ISO 11426-1997 

2. °“√∑¥ Õ∫√Õ¬ ’‡ß‘π∑’Ë∫√‘‡«≥º‘« √âÕ¬‚¥¬
‡Õ°´‡√¬å®ÿ≈¿“§«‘‡§√“–Àå (X-ray microanalysis)

_______________________________________________________________________________________________________
* π—°«‘∑¬“»“ µ√å™”π“≠°“√æ‘‡»… ‚§√ß°“√‡§¡’
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/ à«π∑’Ë 1 °“√∑¥ Õ∫§«“¡∫√‘ ÿ∑∏å∑Õß§”µ“¡

«‘∏’¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡ ¡Õ°. 303-2548

Õâ“ßÕ‘ßµ“¡ ISO 11426-1997

‡§√◊ËÕß¡◊Õ
1. ‡§√◊ËÕß™—Ëß§«“¡≈–‡Õ’¬¥ 5 µ”·Àπàß·∫∫ 2 ®“π
2. ‡µ“‡º“ (Furnace)
3. ‡§√◊ËÕß√’¥
4. ‡µ“À≈Õ¡
 “√¡“µ√∞“π·≈– “√‡§¡’
1. ‚≈À–∑Õß§”¡“µ√∞“π §«“¡∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 99.99
2. ‚≈À–‡ß‘π §«“¡∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 99.9
3. ‚≈À–µ–°—Ë« §«“¡∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 99.9
4. ‚≈À–∑Õß·¥ß §«“¡∫√‘ ÿ∑∏‘Ï√âÕ¬≈– 99.9
5. °√¥‰π∑√‘°
µ—«Õ¬à“ß∑¥ Õ∫
1.  √âÕ¬¢âÕ¡◊Õ∑Õß§” 2 µ—«Õ¬à“ß (µ—«Õ¬à“ß∑’Ë 1

·≈–µ—«Õ¬à“ß∑’Ë 2)
2.  √âÕ¬§Õ∑Õß§” 1 µ—«Õ¬à“ß (µ—«Õ¬à“ß∑’Ë 3)
¢—ÈπµÕπ°“√∑¥ Õ∫
1. ‡µ√’¬¡µ—«Õ¬à“ß∑¥ Õ∫

 ÿà¡µ—«Õ¬à“ß∑¥ Õ∫‚¥¬°“√µ—¥‡ªìπ™‘Èπ‡≈Á°
„Àâ ‰¥âπÈ”Àπ—°·µà≈–µ—«Õ¬à“ßª√–¡“≥ 1.5 °√—¡

2. °“√‡µ√’¬¡∑Õß§”¡“µ√∞“π·≈–µ—«Õ¬à“ß
 ”À√—∫À≈Õ¡

™—Ëß∑Õß§”¡“µ√∞“π·≈–µ—«Õ¬à“ß„Àâ ‰¥âπÈ”Àπ—°∑’Ë
·πàπÕπª√–¡“≥ 0.5 °√—¡ ‡µ‘¡‚≈À–‡ß‘πª√–¡“≥ 2 - 2.5
‡∑à“¢ÕßπÈ”Àπ—°∑Õß§” ∂â“‰¡à¡’∑Õß·¥ß„πµ—«Õ¬à“ß „Àâ‡µ‘¡
∑Õß·¥ßª√–¡“≥ 0.05 °√—¡ ‡æ◊ËÕ≈¥®ÿ¥À≈Õ¡¢Õß∑Õß§”
„ÀâµË”≈ß „™â·ºàπµ–°—Ë«Àπ—° 4 °√—¡ ÀàÕ∑Õß§”¡“µ√∞“π
·≈–µ—«Õ¬à“ß·≈â«∫’∫„Àâ‡ªìπ‡¡Á¥°≈¡ Ê

3. °“√À≈Õ¡
«“ß‡∫â“À≈Õ¡„π‡µ“À≈Õ¡ ®π°√–∑—ËßÕÿ≥À¿Ÿ¡‘¢÷Èπ

∂÷ß 1000 Õß»“‡´≈‡´’¬  À≈—ß®“°π—Èπ«“ßÀàÕ‡¡Á¥µ–°—Ë«

∫π‡∫â“‚¥¬„™â§’¡¢π“¥¬“« À≈Õ¡π“πª√–¡“≥ 25 π“∑’
∑’ËÕÿ≥À¿Ÿ¡‘ 1050-1150 Õß»“‡´≈‡´’¬  ª≈àÕ¬„Àâ‡¬Áπ
„π‡µ“À≈Õ¡ „™âª“°§’¡À¬‘∫‡¡Á¥À≈Õ¡ÕÕ°®“°‡∫â“
ªí¥„Àâ –Õ“¥¥â«¬·ª√ß·¢Áß ∑ÿ∫·≈–√’¥®π‰¥â·ºàπ∑Õß
∑’Ë¡’§«“¡Àπ“ª√–¡“≥ 0.15 ¡‘≈≈‘‡¡µ√ ¡â«π„Àâ¡’
≈—°…≥–·∫∫∑Õß¡â«π

4. °“√µâ¡°—∫°√¥
- π”∑Õß¡â«π„ à„π¿“™π– ”À√—∫„™â„π°“√·¬°

‡Õ“‡ß‘π·≈–∑Õß·¥ßÕÕ° ‚¥¬µâ¡„π°√¥‰π∑√‘°§«“¡
‡¢â¡¢âπ√âÕ¬≈– 33 π“πª√–¡“≥ 15 π“∑’ π”ÕÕ°®“°
°√¥ ≈â“ß¥â«¬πÈ”√âÕπ

- µâ¡„π°√¥‰π∑√‘°§«“¡‡¢â¡¢âπ√âÕ¬≈– 49
π“π 15 π“∑’ π”ÕÕ°®“°°√¥ ≈â“ß¥â«¬πÈ”√âÕπ

- π”‰ª‡º“„π‡µ“∑’ËÕÿ≥À¿Ÿ¡‘ 700 - 750 Õß»“-
‡´≈‡´’¬  π“πª√–¡“≥ 5 π“∑’

- ∑‘Èß„Àâ‡¬Áπ ·≈â«π”‰ª™—ËßπÈ”Àπ—°
5. °“√§”π«≥º≈°“√∑¥ Õ∫

§”π«≥ª√‘¡“≥∑Õß§”„πµ—«Õ¬à“ß‚¥¬°“√
ª√—∫‡∑’¬∫°—∫πÈ”Àπ—°¢Õß∑Õß§”¡“µ√∞“π∑’Ë‡æ‘Ë¡¢÷ÈπÀ√◊Õ
≈¥≈ß®“°πÈ”Àπ—°∑Õß§”¡“µ√∞“π‡√‘Ë¡µâπ

º≈°“√∑¥ Õ∫
ª√‘¡“≥√âÕ¬≈–¢Õß∑Õß§”„πµ—«Õ¬à“ß∑’Ë 1 µ—«Õ¬à“ß

∑’Ë 2 ·≈–µ—«Õ¬à“ß∑’Ë 3 ‡∑à“°—∫ 95.1 94.0 ·≈– 92.3
µ“¡≈”¥—∫

/ à«π∑’Ë 2 °“√∑¥ Õ∫√Õ¬ ’‡ß‘π∑’Ë∫√‘‡«≥º‘« √âÕ¬

‚¥¬‡∑§π‘§‡Õ°´‡√¬å®ÿ≈¿“§«‘‡§√“–Àå (X-ray micro-

analysis)

‡Õ°´å‡√¬å®ÿ≈¿“§«‘‡§√“–Àå ‡ªìπ‡∑§π‘§√—ß ’‡Õ°´å
ø≈ŸÕÕ‡√ ‡´π ǻ·∫∫°√–®“¬æ≈—ßß“π ÷́Ëß “¡“√∂ª√—∫
æ≈—ßß“π∑’Ë „™â·≈–¢π“¥¢Õß√—ß ’‡Õ°´å®“°·À≈àß°”‡π‘¥
‚¥¬°“√ª√—∫¢π“¥¢Õß Guide tube ∑”„Àâ “¡“√∂µ√«®«—¥
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™‘Èπß“π∑’Ë¡’¢π“¥‡≈Á°„π√–¥—∫‰¡§√Õπ‰¥â  —≠≠“≥∑’Ë
√«∫√«¡‰¥â „π√Ÿª ‡ª°µ√—¡‡ªìπ°√“ø√–À«à“ßª√‘¡“≥
√—ß ’‡Õ°´å (x-ray intensity) °—∫æ≈—ßß“π  “¡“√∂
«‘‡§√“–Àåº≈∑—Èß„π‡™‘ß§ÿ≥¿“æ·≈–ª√‘¡“≥ πÕ°®“°π’È¬—ß
 “¡“√∂∑¥ Õ∫µ—«Õ¬à“ß‚¥¬«‘∏’°“√√–∫ÿµ”·Àπàß¢Õß
∏“µÿµà“ß Ê (mapping) ‰¥â

‡§√◊ËÕß¡◊Õ
‡§√◊ËÕß‡Õ°´å‡√¬å®ÿ≈¿“§«‘‡§√“–Àå (X-ray micro-

analysis)
¢—ÈπµÕπ°“√∑¥ Õ∫
1. «“ßµ—«Õ¬à“ß∑¥ Õ∫∫π∑’Ë«“ßµ—«Õ¬à“ß

¿“¬„π‡§√◊ËÕß
2. ∑¥ Õ∫·∫∫ª√‘¡“≥«‘‡§√“–Àå „™â ¿“«–°“√

∑¥ Õ∫¥—ßπ’È
- »—°¬å ‰øøÑ“ ”À√—∫À≈Õ¥√—ß ’‡Õ°´å 50 KV

ª√—∫°√–· ·∫∫Õ—µ‚π¡—µ‘ √–¬–‡«≈“∑¥ Õ∫ 500 «‘π“∑’
Guide tube ¢π“¥ 100 ‰¡§√Õπ

3. ∑¥ Õ∫µ—«Õ¬à“ß‚¥¬«‘∏’°“√√–∫ÿµ”·Àπàß
„™â ¿“«–°“√∑¥ Õ∫¥—ßπ’È

- »—°¬å ‰øøÑ“ ”À√—∫À≈Õ¥√—ß ’‡Õ°´å 50 KV
°√–·  1.000 ¡‘≈≈‘·Õ¡·ª√å Guide tube ¢π“¥
100 ‰¡§√Õπ

º≈°“√∑¥ Õ∫
1. °“√∑¥ Õ∫·∫∫ª√‘¡“≥«‘‡§√“–Àå

¿“æ¢¬“¬∫√‘‡«≥∑¥ Õ∫·≈–¿“æ‡ÕÁ° ǻ‡√¬å
 ‡ª°µ√—¡¢Õßµ—«Õ¬à“ß∑’Ë 1 - µ—«Õ¬à“ß∑’Ë 3 · ¥ß¥—ß
¿“æ∑’Ë 1 - ¿“æ∑’Ë 4  ”À√—∫°“√∑¥ Õ∫ª√‘¡“≥∏“µÿ¥â«¬
‡∑§π‘§‡Õ°´‡√¬å®ÿ≈¿“§«‘‡§√“–Àå ‡ªìπ°“√∑¥ Õ∫‡©æ“–®ÿ¥
´÷Ëßª√‘¡“≥∏“µÿ∑’Ëµ√«®æ∫„π·µà≈–®ÿ¥∑¥ Õ∫¢Õß·µà≈–
µ—«Õ¬à“ß §”π«≥‚¥¬«‘∏’ fundamental parameter
method „π∑’Ëπ’È®–°≈à“«‡©æ“–∏“µÿ∑’Ë¡’ª√‘¡“≥¡“°°«à“
√âÕ¬≈– 1 ‰¥â·°à ∑Õß§” ‡ß‘π·≈–ª√Õ∑ ´÷Ëß°“√∑¥ Õ∫π’È

‰¥â‡≈◊Õ°µ—«Õ¬à“ß∑’Ë 1 ‡æ◊ËÕ‡ª√’¬∫‡∑’¬∫™π‘¥·≈–ª√‘¡“≥
¢Õß∏“µÿ∫√‘‡«≥∑’Ë ‰¡àæ∫√Õ¬ ’‡ß‘π °—∫∫√‘‡«≥∑’Ëæ∫√Õ¬
(¿“æ∑’Ë 1 ·≈–¿“æ∑’Ë 2)

¿“æ∑’Ë 1 ‡ÕÁ°´‡√¬å ‡ª°µ√—¡·≈–¿“æ¢¬“¬µ—«Õ¬à“ß∑’Ë 1 ∑¥ Õ∫
∫√‘‡«≥‰¡à¡’√Õ¬ ’‡ß‘π
ª√‘¡“≥√âÕ¬≈–¢Õß∑Õß§”·≈–‡ß‘π∑’Ëµ√«®æ∫ ‡∑à“°—∫ 96.8
·≈– 2.1 µ“¡≈”¥—∫ ·≈–‰¡àæ∫ª√‘¡“≥ª√Õ∑

¿“æ∑’Ë 2 ‡ÕÁ°´‡√¬å ‡ª°µ√—¡·≈–¿“æ¢¬“¬µ—«Õ¬à“ß∑’Ë 1 ∑¥ Õ∫
∫√‘‡«≥æ∫√Õ¬ ’‡ß‘π
ª√‘¡“≥√âÕ¬≈–¢Õß∑Õß§” ª√Õ∑ ·≈–‡ß‘π∑’Ëµ√«®æ∫
‡∑à“°—∫ 64.0 30.4 ·≈– 2.2 µ“¡≈”¥—∫

¿“æ∑’Ë 3 ‡ÕÁ°´‡√¬å ‡ª°µ√—¡·≈–¿“æ¢¬“¬µ—«Õ¬à“ß∑’Ë 2 ∑¥ Õ∫
∫√‘‡«≥æ∫√Õ¬ ’‡ß‘π
ª√‘¡“≥√âÕ¬≈–¢Õß∑Õß§” ª√Õ∑ ·≈–‡ß‘π∑’Ëµ√«®æ∫
‡∑à“°—∫ 64.4 31.6 ·≈– 1.7 µ“¡≈”¥—∫



¿“æ∑’Ë 4 ‡ÕÁ°´‡√¬å ‡ª°µ√—¡·≈–¿“æ¢¬“¬µ—«Õ¬à“ß∑’Ë 3 ∑¥ Õ∫
∫√‘‡«≥æ∫√Õ¬ ’‡ß‘π
ª√‘¡“≥√âÕ¬≈–¢Õß∑Õß§” ª√Õ∑ ·≈–‡ß‘π∑’Ëµ√«®æ∫
‡∑à“°—∫ 56.0 38.0 ·≈– 2.0 µ“¡≈”¥—∫

2. °“√∑¥ Õ∫‚¥¬«‘∏’√–∫ÿµ”·Àπàß
°“√∑¥ Õ∫«‘∏’π’È∑—Èß 3 µ—«Õ¬à“ß ‰¥âº≈°“√

∑¥ Õ∫„π≈—°…≥–‡¥’¬«°—π ¥—ßπ—Èπ®÷ß¢Õ· ¥ßº≈°“√
∑¥ Õ∫‡©æ“–µ—«Õ¬à“ß∑’Ë 1

¿“æ∑’Ë 5 º≈°“√∑¥ Õ∫‚¥¬«‘∏’√–∫ÿµ”·Àπàß  ’·¥ß · ¥ß°“√
°√–®“¬µ—«¢Õßª√Õ∑ ·≈– ’‡¢’¬«· ¥ß°“√°√–®“¬µ—«
¢Õß∑Õß§”

/ √ÿªº≈°“√∑¥ Õ∫

1. §«“¡∫√‘ ÿ∑∏‘Ï¢Õß∑Õß§”„π∑—Èß 3 µ—«Õ¬à“ß
‰¥â·°à  √âÕ¬¢âÕ¡◊Õ∑Õß§”µ—«Õ¬à“ß∑’Ë 1  √âÕ¬¢âÕ¡◊Õ
∑Õß§”µ—«Õ¬à“ß∑’Ë 2  √âÕ¬§Õ∑Õß§”µ—«Õ¬à“ß∑’Ë 3 µ“¡
«‘∏’¡“µ√∞“πº≈‘µ¿—≥±åÕÿµ “À°√√¡ ¡Õ°. 303 - 2548
Õâ“ßÕ‘ßµ“¡ ISO 11426-1997 ¡’ª√‘¡“≥∑Õß§”‡∑à“°—∫
95.1 94.0 ·≈– 92.3 µ“¡≈”¥—∫ ∑—Èßπ’È§à“∑’Ë ‰¥â
ºà“π‡°≥±å°”Àπ¥À√◊Õ‰¡à¢÷ÈπÕ¬Ÿà°—∫©≈“°∑’Ëµ‘¥∫π ‘π§â“
·µà≈–µ—«Õ¬à“ß

2. ∏“µÿ∑’Ëµ√«®æ∫∫√‘‡«≥√Õ¬ ’‡ß‘π∑’Ëº‘« √âÕ¬
„π∑—Èß 3 µ—«Õ¬à“ß §◊Õ ∑Õß§” ª√Õ∑·≈–‡ß‘π ´÷Ëß
πà“®–‡ªìπ “√ª√–°Õ∫‚≈À–‡®◊Õ√–À«à“ß∑Õß§”·≈–
ª√Õ∑ ‚¥¬∑—Ë«‰ª·≈â«∏“µÿ∑—Èß Õß™π‘¥ “¡“√∂‡°‘¥‡ªìπ
 “√ª√–°Õ∫¥—ß°≈à“«‰¥âßà“¬

‡Õ° “√Õâ“ßÕ‘ß�
American Society for Testing and Materials. Standard guide for selecting components for energy

dispersive X-Ray Fluorescence (XRF) system. C982-03. West Conshohocken : ASTM, 2003,
p. 252 - 255.

Hosakawa, Yoshinori, et.al. An X-Ray guide tube and desk-top scanning X-Ray analytical microscope,
X-Ray Spectrometry, November/December, 1997, vol. 26, issue 6, p. 380-387.

International organization for Standardization. Determination of gold jewelry alloys- Cupellation method
(fire assay). ISO 11426, 1997.
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