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π‘æπ∏åµâπ©∫—∫

°“√ª≈àÕ¬·°ä ‡√¥Õπ®“°«— ¥ÿ°àÕ √â“ß

‰æ±Ÿ√¬å «√√≥æß…å*, ∏—™æß»å »√’ ÿ«√√≥**, ‡©≈‘¡«—≤πå µ—πµ «— ¥‘Ï**,
®≠“¥“ ∫ÿ≥¬‡°’¬√µ‘***,  ¡™—¬ ∫«√°‘µµ‘****

*°≈ÿà¡ß“π«‘®—¬ ‘Ëß·«¥≈âÕ¡·≈–§«“¡ª≈Õ¥¿—¬  ∂“∫—π‡∑§‚π‚≈¬’π‘«‡§≈’¬√å·Ààß™“µ‘

**§≥– ∂“ªíµ¬°√√¡»“ µ√å·≈–°“√º—ß‡¡◊Õß ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å

***§≥– ∂“ªíµ¬°√√¡»“ µ√å·≈–°“√ÕÕ°·∫∫ ¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’

**** ”π—°«‘∑¬“»“ µ√å √“™∫—≥±‘µ¬ ∂“π

§«“¡ ”§—≠·≈–®ÿ¥ª√– ß§å°“√»÷°…“

·°ä ‡√¥Õπ‡ªìπ·°ä ∏√√¡™“µ‘ ¡’·À≈àß°”‡π‘¥„π
‡ª≈◊Õ°‚≈° Õ¬Ÿà„πÀ‘π·≈–¥‘π ¡’»—°¬¿“æ°àÕ‚√§‚¥¬‡©æ“–
¡–‡√ÁßªÕ¥ „πªí®®ÿ∫—π¡πÿ…¬åµâÕß —¡º— ·°ä ‡√¥Õπ„π
ª√‘¡“≥ Ÿß¢÷Èπ®“°°“√¥—¥·ª≈ß ¿“æ·«¥≈âÕ¡ ·≈–°“√‡ ’Ë¬ß
 —¡º—  ®÷ß¡’‚Õ°“ ‡°‘¥‚√§‡Àµÿ§«“¡»‘«‘‰≈´å‰¥âÒ ‡™àπ °“√π”
«— ¥ÿ∑’Ë¡’ “√°”‡π‘¥·°ä ‡√¥Õπ¡“„™â‡ªìπ«— ¥ÿ°àÕ √â“ß ·≈–
°“√ √â“ßÕ“§“√∑’ËÕ¬ŸàÕ“»—¬„Àâ√—∫°“√·∑√°´÷¡¢Õß·°ä „µâ¥‘π
‰¥â‚¥¬µ√ß ª√–°Õ∫°—∫‡ªìπÕ“§“√ªî¥∑’Ë¡’°“√√–∫“¬Õ“°“»
πâÕ¬ ‡æ√“–µâÕß°“√ª√–À¬—¥æ≈—ßß“π ∑”„Àâ¡’°“√ – ¡
 “√æ‘…‡ªìπÕ—πµ√“¬µàÕ ÿ¢¿“æ

°“√∑’Ë°‘®°√√¡¡πÿ…¬å‰¥â∑”„Àâª√‘¡“≥√—ß ’„π∏√√¡™“µ‘
‡æ‘Ë¡ª√‘¡“≥§«“¡‡¢â¡¢âπ¢÷Èπ‡√’¬°°—π«à“ technically en-

∫∑§—¥¬àÕ
°“√»÷°…“°“√ª≈àÕ¬·°ä ‡√¥Õπ®“°«— ¥ÿ°àÕ √â“ß∑’Ë¡’‡∂â“≈Õ¬®“°‚√ß‰øøÑ“æ≈—ßß“π∂à“πÀ‘π ·≈–∑’Ë¡’øÕ øÕ-

¬‘ª´—Ë¡®“°‚√ßß“πªÿÜ¬‡§¡’ æ∫«à“ (Ò) ·ºàπ§Õπ°√’µ∑’Ë¡’øÕ øÕ¬‘ª´—Ë¡º ¡ª≈àÕ¬·°ä ‡√¥Õπ¡“°°«à“·ºàπ§Õπ°√’µ
∑’Ë¡’‡∂â“≈Õ¬º ¡, (Ú) ºßøÕ øÕ¬‘ª´—Ë¡ª≈àÕ¬·°ä ‡√¥Õπ Ù˜ ‡∫§‡§Õ‡√≈µàÕ°‘‚≈°√—¡ ·≈–ºß‡∂â“≈Õ¬ª≈àÕ¬·°ä ‡√¥Õπ
ÚÙ ‡∫§‡§Õ‡√≈µàÕ°‘‚≈°√—¡, (Û) øÕ øÕ¬‘ª´—Ë¡∑’Ë»÷°…“¡’‰Õ‚´‚∑ª√—ß ’‡√‡¥’¬¡-ÚÚˆ ¡“°∂÷ß Ò,ÒÒ˘ ‡∫§‡§Õ‡√≈
µàÕ°‘‚≈°√—¡ ·≈–ºß‡∂â“≈Õ¬¡’‡√‡¥’¬¡-ÚÚˆ ‡æ’¬ß Ò¯Ù ‡∫§‡§Õ‡√≈µàÕ°‘‚≈°√—¡ ®“°º≈°“√»÷°…“ √ÿª«à“«— ¥ÿ
°àÕ √â“ß∑’Ë¡’øÕ øÕ¬‘ª´—Ë¡¡’Õ—πµ√“¬µàÕ ÿ¢¿“æ¢ÕßºŸâ„™â Õ¬ ·≈–¡’»—°¬¿“æ°àÕÕ—πµ√“¬ Ÿß°«à“«— ¥ÿ°àÕ √â“ß∑’Ë¡’‡∂â“
≈Õ¬®“°‚√ßß“π„™â‡™◊ÈÕ‡æ≈‘ß∂à“πÀ‘π

§” ”§—≠ : ·°ä ‡√¥Õπ, «— ¥ÿ°àÕ √â“ß, §Õπ°√’µ, ‡∂â“≈Õ¬, øÕ øÕ¬‘ª´—Ë¡

hanced naturally occurring radioactive materials
(TENORM) ÷́ËßÕ“®‡√’¬°‡ªìπ¿“…“‰∑¬«à“ ç “√°—¡¡—πµ-
√—ß ’∏√√¡™“µ‘‡æ‘Ë¡ª√‘¡“≥‡Àµÿ‡∑§π‘§é ¥—ßª√“°Ø„π‡Õ° “√
UNSCLEAR 2000Ú

‡√‡¥’¬¡-ÚÚˆ ‡ªìπ‰Õ‚ ‚́∑ª√—ß ’„πÕπÿ°√¡¬Ÿ‡√‡π’¬¡-
ÚÛ¯ ¡’§à“§√÷Ëß™’«‘µ Ò,ˆÚ ªï ¡’ª√‘¡“≥πâÕ¬¡“°„π
 ‘Ëß·«¥≈âÕ¡∑—Ë«‰ª ·µà¡’∫“ß°√≥’∑’Ë°√–∫«π°“√∑“ßÕÿµ “À°√√¡
∑”„Àâ – ¡‡æ‘Ë¡¢÷Èπ ®÷ßª≈¥ª≈àÕ¬·°ä ‡√¥Õπ¡“°¢÷Èπ ‡™àπ
°“√º≈‘µæ≈—ßß“π‰øøÑ“®“°°“√‡º“‡™◊ÈÕ‡æ≈‘ßøÕ  ‘≈, °“√π”
À‘πøÕ ‡øµ (Ca10(PO4)6F2) ∑”ªØ‘°‘√‘¬“°—∫°√¥°”¡–∂—π
‰¥â°√¥øÕ øÕ√‘§‰ªº≈‘µªÿÜ¬‡§¡’ ·≈–‰¥âøÕ øÕ¬‘ª´—Ë¡
(10CaSO4.2H2O) ÷́Ëß‡ªìπº≈æ≈Õ¬‰¥â ∑—Èß‡∂â“∂à“πÀ‘π·≈–
øÕ øÕ¬‘ª´—Ë¡´÷Ëß¡’‡√‡¥’¬¡-ÚÚˆ  – ¡Õ¬Ÿà ´÷Ëß‡¡◊ËÕπ”‰ª
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‡ªìπ à«πº ¡¢Õß«— ¥ÿ°àÕ √â“ß À√◊Õπ”‰ª„™âª√—∫¥‘π„Àâ√à«π´ÿ¬
°Á®–°àÕ°“√ªπ‡ªóôÕπ¥â«¬ “√°—¡¡—πµ√—ß ’·≈– “√‚≈À–Àπ—°
„πÕ“§“√·≈–„πæ◊™º—°º≈‰¡â

¥—ßπ—Èπ À“°π”«— ¥ÿ°àÕ √â“ß∑’Ë¡’‡∂â“∂à“πÀ‘π À√◊Õ¡’
øÕ øÕ¬‘ª´—Ë¡‰ª°àÕ √â“ßÕ“§“√°Á®–∑”„Àâ¡’°“√ª≈¥ª≈àÕ¬
·°ä ‡√¥Õπ‚¥¬µ√ß¿“¬„πÕ“§“√ ÷́Ëß∂÷ß·¡â«à“ª√‘¡“≥√—ß ’
·°¡¡“∑’ËÕÕ°®“°‡√‡¥’¬¡-ÚÚˆ ®–πâÕ¬°«à“√–¥—∫∑’Ë®–°àÕ
„Àâ‡°‘¥º≈°√–∑∫µàÕ ÿ¢¿“æ ·µàÀ“°¡’°“√ – ¡‡π◊ËÕß®“°
°“√√–∫“¬∂à“¬‡∑Õ“°“»„πÕ“§“√‰¡àæÕ‡æ’¬ß ·≈–¡’ΩÿÉπ
≈–ÕÕß “√‰Õ‚ ‚́∑ª√—ß ’∑’Ë‡°‘¥®“°°“√ ≈“¬µ—«¢Õß‡√¥Õπ
(Õ“¬ÿ§√÷Ëß™’«‘µ Û.¯Ù «—π) ∑’Ë®– ≈“¬µ—«µàÕ‰ª„ÀâÕπÿ¿“§
·Õ≈ø“∑’Ë¡’æ≈—ßß“πµà“ßÊ °—π ́ ÷Ëß‡¡◊ËÕ∂Ÿ°À“¬„®‡¢â“‰ª„π√à“ß°“¬
¡πÿ…¬åµ‘¥µàÕ°—π‡ªìπ‡«≈“π“πÊ °Á®–‡ªìπ “‡Àµÿ ”§—≠¢Õß
¡–‡√ÁßªÕ¥ ‚¥¬‡Àµÿº≈‡À≈à“π’È §≥–«‘®—¬®÷ß∑”°“√µ√«® Õ∫
ª√‘¡“≥·°ä ‡√¥Õπ∑’Ëª≈¥ª≈àÕ¬®“°«— ¥ÿ°àÕ √â“ß∑’Ë¡’‡∂â“∂à“π
À‘πÀ√◊ÕøÕ øÕ¬‘ª´—Ë¡‡®◊ÕªπÕ¬Ÿà

«— ¥ÿ∑’Ë„™â„π°“√»÷°…“

Ò. ‡∂â“≈Õ¬ ‰¥â®“°‚√ß‰øøÑ“·¡à‡¡“– ®—ßÀ«—¥≈”ª“ß
Ú. øÕ øÕ¬‘ª —́Ë¡ ‰¥â®“°‚√ßß“πªÿÜ¬‡§¡’
Û. ºßªŸπ´’‡¡πµåµ√“‡ ◊Õ ‰¥â®“°√â“π®”Àπà“¬

«— ¥ÿ°àÕ √â“ß „π°√ÿß‡∑æœ
Ù. ·ºàπ§Õπ°√’µ ı ·ºàπ ¢π“¥ Ú × Ú

‡´πµ‘‡¡µ√ × ı ‡´πµ‘‡¡µ√ ∑’Ëº≈‘µ„Àâ¡’‡∂â“≈Õ¬À√◊Õ
øÕ øÕ¬‘ª´—Ë¡„πÕ—µ√“ à«π√âÕ¬≈– Ú, Û, Ù, ı ·≈–
ˆ µ“¡≈”¥—∫

«‘∏’°“√»÷°…“

°“√«—¥·°ä ‡√¥Õπª≈¥ª≈àÕ¬®“°·ºàπ§Õπ°√’µ

‚¥¬«“ß·ºàπ§Õπ°√’µ„πµŸâæ≈“ µ‘°‡π◊ÈÕÀπ“ ¯ ¡‘≈≈‘‡¡µ√
¢π“¥ Ù × Ù × Ù ‡´πµ‘‡¡µ√ Ω“ªî¥‡ªî¥Õ¬Ÿà¥â“π∫π
(√Ÿª∑’Ë Ò) ªî¥ π‘∑Õ“°“»‡¢â“ÕÕ°‰¡à‰¥â ∑‘Èßµ—«Õ¬à“ßµ√«®‰«â
Ú¯ «—π ‡æ◊ËÕ„Àâ·°ä ‡√¥Õπ∑’Ë‡°‘¥¢÷Èπ ¡¥ÿ≈°—∫‡√‡¥’¬¡-ÚÚˆ
«—¥ª√‘¡“≥·°ä ‡√¥Õπ¥â«¬¡“µ√«—¥·∫∫‰ÕÕÕπ‰π‡´™—Ëπ
ATMOS 12 dpx º≈‘µ®“°ª√–‡∑» «’‡¥π

°“√«—¥·°ä ‡√¥Õπª≈¥ª≈àÕ¬®“°‡∂â“≈Õ¬·≈–

ºßøÕ øÕ¬‘ª —́Ë¡ „™âºßµ—«Õ¬à“ß ı °√—¡ °Õß‰«â„π∂“¥
‚≈À–„ à‰«â„πµŸâ ·≈â«¥”‡π‘π°“√‡™àπ‡¥’¬«°—∫°“√«—¥·°ä 
‡√¥Õπ®“°·ºàπ§Õπ°√’µ

°“√«—¥ª√‘¡“≥‡√‡¥’¬¡-ÚÚˆ, ∏Õ‡√’¬¡-ÚÛÚ

·≈–‚ª·µ ‡ ’́¬¡-Ù „πºß‡∂â“≈Õ¬·≈–ºßøÕ øÕ¬‘ª´—Ë¡
„π°√–ªÿ°§«“¡®ÿ Ù ≈Ÿ°∫“»°å‡´πµ‘‡¡µ√ ÷́Ëß‰¥â√—∫°“√
ª√—∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√«—¥·≈â« ∑”°“√«—¥ª√‘¡“≥ “√
°—¡¡—πµ√—ß ’¥â«¬À—««—¥ “√°÷Ëßµ—«π”‡®Õ√å¡“‡π’¬¡ π“π
¯, «‘π“∑’

º≈°“√»÷°…“

§à“·°ä ‡√¥Õπ®“°µ—«Õ¬à“ß·ºàπ§Õπ°√’µ ı ·∫∫
· ¥ß„π√Ÿª∑’Ë Ú ·≈–®“°ºßµ—«Õ¬à“ß· ¥ß„πµ“√“ß∑’Ë Ò

µ“√“ß∑’Ë Ò º≈«—¥·°ä ‡√¥Õπ¿“¬„πµŸâæ≈“ µ‘°∑’Ë¡’ºß
µ—«Õ¬à“ß«“ßÕ¬Ÿà Ú¯ «—π

ª√‘¡“≥·°ä ‡√¥Õπ (∫§√./°°.)

ºßªŸπ´’‡¡πµå ÚÚ

ºß‡∂â“≈Õ¬ ÚÙ

ºßøÕ øÕ¬‘ª´—Ë¡ Ù˜

§à “ª√‘¡“≥ “√°—¡¡—πµ√— ß ’ ‡ √ ‡¥’ ¬¡-Úˆˆ,
∏Õ‡√’¬¡-ÚÛÚ ·≈–‚ª·µ ‡´’¬¡-Ù „πºßµ—«Õ¬à“ß· ¥ß
„π√Ÿª∑’Ë Û

√Ÿª∑’Ë Ò  µŸâæ≈“ µ‘°„ àµ—«Õ¬à“ß«—¥·°ä ‡√¥Õπ
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«‘®“√≥å

®“°√Ÿª∑’Ë Ú ´÷Ëß· ¥ßº≈°“√µ√«®ª√‘¡“≥·°ä 
‡√¥Õπª≈àÕ¬®“°µ—«Õ¬à“ß·ºàπ§Õπ°√’µ ı ·∫∫ · ¥ß
™—¥‡®π«à“·ºàπ§Õπ°√’µ∑’Ë¡’øÕ øÕ¬‘ª´—Ë¡„πª√‘¡“≥µà“ßÊ
°—π ª≈àÕ¬·°ä ‡√¥Õπª√‘¡“≥¡“°°«à“∑’Ëª≈àÕ¬®“°·ºàπº ¡
‡∂â“≈Õ¬ ´÷Ëß¬◊π¬—π‚¥¬º≈°“√µ√«®ºßµ—«Õ¬à“ß„πµ“√“ß∑’Ë Ò
º≈°“√µ√«® “√°—¡¡—πµ√—ß ’∑’Ë‡ªìπºŸâ„Àâ°”‡π‘¥·°ä ‡√¥Õπ„π

√Ÿª∑’Ë Û º≈°“√«—¥ª√‘¡“≥ “√°—¡¡—πµ√—ß ’ Û ™π‘¥ „πµ—«Õ¬à“ßºßªŸπ´’‡¡πµå ºß‡∂â“≈Õ¬
·≈–ºßøÕ øÕ¬‘ª´—Ë¡

√Ÿª∑’Ë Ú §«“¡‡¢â¡¢âπ·°ä ‡√¥Õπ¿“¬„πµŸâæ≈“ µ‘°∑’Ë¡’·ºàπ§Õπ°√’µµ—«Õ¬à“ß«“ßÕ¬Ÿà
Ú¯ «—π
µ—«Õ¬à“ß‡≈¢∑’Ë Ò: ¡’‡∂â“≈Õ¬À√◊ÕøÕ øÕ¬‘ª´—Ë¡º ¡√âÕ¬≈– Ú
µ—«Õ¬à“ß‡≈¢∑’Ë Ú: ¡’‡∂â“≈Õ¬À√◊ÕøÕ øÕ¬‘ª´—Ë¡º ¡√âÕ¬≈– Û
µ—«Õ¬à“ß‡≈¢∑’Ë Û: ¡’‡∂â“≈Õ¬À√◊ÕøÕ øÕ¬‘ª´—Ë¡º ¡√âÕ¬≈– Ù
µ—«Õ¬à“ß‡≈¢∑’Ë Ù: ¡’‡∂â“≈Õ¬À√◊ÕøÕ øÕ¬‘ª´—Ë¡º ¡√âÕ¬≈– ı
µ—«Õ¬à“ß‡≈¢∑’Ë ı: ¡’‡∂â“≈Õ¬À√◊ÕøÕ øÕ¬‘ª´—Ë¡º ¡√âÕ¬≈– ˆ

ºßµ—«Õ¬à“ß (√Ÿª∑’Ë Û) °Á™à«¬Õ∏‘∫“¬ “‡Àµÿ∑’Ë§à“°“√ª≈¥
ª≈àÕ¬·°ä ‡√¥Õπ·µ°µà“ß°—π√–À«à“ßº≈‡∂â“≈Õ¬°—∫ºß
øÕ øÕ¬‘ª´—Ë¡

À“°π”º≈§à“·°ä ‡√¥Õπª≈àÕ¬®“°·ºàπ§Õπ°√’µ
∑’Ëº ¡øÕ øÕ¬‘ª´—Ë¡√âÕ¬≈– ı ‚¥¬ ¡¡µ‘«à“π”‰ª √â“ß
Õ“§“√·∫∫µ÷°·∂« ‡¡◊ËÕπ”º≈‰ª§”π«≥ª√‘¡“≥°“√√—∫ —¡º— 
°—¡¡—πµ√—ß ’µ≈Õ¥‡«≈“ Ò ªï (˜, ™—Ë«‚¡ß) „πÀâÕß∑’Ë¡’
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ºπ—ß·≈–¡’°“√√–∫“¬Õ“°“» .Ûı µàÕ™—Ë«‚¡ß ®–‰¥â§à“√—ß ’
¬—ßº≈√“¬ªï (annual effective dose) ∑’ËºŸâÕ¬ŸàÕ“»—¬®–‰¥â√—∫
Û.Ú ¡‘≈≈‘´’‡«‘√åµÛ ´÷Ëß‡°‘π§à“ Ÿß ÿ¥ ”À√—∫ª√–™“™π∑—Ë«‰ª
∑’Ë°”Àπ¥‰«â‡ªìπ Ò. ¡‘≈≈‘´’‡«‘√åµµàÕªïÙ º≈®“°°“√»÷°…“
π’È®÷ß ¡§«√‡ªìπ¢âÕæ÷ß —ß«√„π°“√„™â«— ¥ÿ°àÕ √â“ß∑’Ë¡’ “√
°—¡¡—πµ√—ß ’ªπ‡ªóôÕπ ·≈–Õ“®‡ªìπ¢âÕ™’È·π–„Àâ∑”°“√»÷°…“
«‘®—¬„π‡√◊ËÕßπ’È„Àâ°«â“ß¢«“ßÕÕ°‰ª πÕ°®“°π—Èπ¬—ß§«√
√–¡—¥√–«—ß°“√π”Õπÿæ—π∏å·√à¬‘ª´—Ë¡‰ª„™â∫”√ÿß§ÿ≥¿“æ¥‘π
‡æ◊ËÕ°“√‡æ“–ª≈Ÿ°¥â«¬

‡Õ° “√Õâ“ßÕ‘ß

Ò.  ¡™—¬ ∫«√°‘µµ‘. ¡–‡√ÁßªÕ¥--‚√§‡Àµÿ§«“¡»‘«‘‰≈´å.
„π:  ¡™—¬ ∫«√°‘µµ‘, æ√™—¬  ‘∑∏‘»√—π¬å°ÿ≈, π√‘π∑√å
À‘√—≠ ÿ∑∏‘°ÿ≈ (∫√√≥“∏‘°“√). ‚√§‡Àµÿ§«“¡»‘«‘‰≈´å.
°√ÿß‡∑æœ:  ”π—°æ‘¡æå°√ÿß‡∑æ‡«™ “√; ÚıÙ¯ Àπâ“
˜-ÙÙ.

Ú. United Nations Scientific Committee on the
Effects of Atomic Radiation, UNSCLEAR 2000.
Sources and Effects of Ionizing Radiation. New
York: United Nations Publication; 2000.

Û. ∏—™æß»å »√’ ÿ«√√≥. °“√≈¥ª√‘¡“≥°ä“´‡√¥Õπ„πÕ“§“√.
°√≥’»÷°…“Õ“§“√ª√–‡¿∑µ÷°·∂«∑’Ë„™â«— ¥ÿ°àÕ √â“ßª√–‡¿∑
§Õπ°√’µ ´÷Ëß¡’‡∂â“≈Õ¬≈‘°‰πµå·≈–øÕ øÕ¬‘ª´—Ë¡‡ªìπ
 à«πº ¡. «‘∑¬“π‘æπ∏å¡À“∫—≥±‘µ §≥– ∂“ªíµ¬°√√¡-
»“ µ√å·≈–°“√º—ß‡¡◊Õß ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å,
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Abstract

Emanation of Radon Gas from Building Materials
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Evaluation of radon gas emanated from industrial by-products, i.e., fly ash from coal-fired power plant

and phosphogypsum from fertilizer production plant revealed the following findings: (1) the concrete slab containing

phosphogypsum released greater amounts of radon gas than that released from the concrete slab containing fly ash;

(2) phosphogypsum powder released radon gas 407 Bq/kg and fly ash released 24 Bq/kg; (3) phosphogypsum

contained radium-226 amounts as high as 1,119 Bq/kg, while fly ash contained only 184 Bq/kg; this is the reason

explaining the difference in the released amounts of radon gas between the two materials.
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