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Abstract
Wutthisasna, J., Chittrakarn, T., Bhongsuwan, D. and Bhongsuwan, T.
Concentration of Ra-226 in shallow well water and its relation with
the evidence of oral and esophagus cancers in Namom District,
Songkhla Province
Songklanakarin J. Sci. Technol., 2006, 28(1) : 201-215

Altogether 150 water samples were collected from shallow wells widely distributed in Namom district,
Songkhla province. Co-precipitation technique was used to absorb radium into co-precipitate Ra-BaSO4,
which was measured for Ra-226 using a low background alpha spectrometer. The results showed that the
Ra-226  concentration  in  well  water  in  Namom  district  ranged  3.51-292.1  mBq/l,  with  a  geometric  mean
50.7 mBq/l. Ra-226 concentration in thirty one water samples or 29.31% exceeded 111 mBq/l, which was the
maximum contaminant level of the US Environmental Protection Agency. Six villages having an arithmetic
mean of Ra-226 concentration in well water exceeding the 111 mBq/l level included Ban Koktang Moo 2,
Pijit sub-district; Ban Tungkho Moo 2, Namom sub-district; Ban Lancai Moo 2, Ban Tungpho Moo 3, Tung
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kamin sub-district; Ban Meapia Moo 3, Ban Tonpling Moo 5, Klongrang sub-district. Ban Tonpling Moo 5
had the highest concentration at 177.8 mBq/l. The high Ra-226 contaminated water wells are generally
located in granitic basement with associated fault/fracture zones. The estimated annual dose averaged over
Namom district was 15.3 µµµµµSv while people living in Ban Tonpling Moo 5 met the highest estimated annual
dose of 36.3 µµµµµSv. However, the ratios between the number of water wells with and without associated oral
and esophagus cancer cases in the area where the estimated dose is over and below 8 µµµµµSv did not differ
significantly.
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‡°Á∫µ—«Õ¬à“ßπÈ”∫àÕµ◊Èπ„π Õ.π“À¡àÕ¡ ®. ß¢≈“ ∑—ÈßÀ¡¥ 150 µ—«Õ¬à“ß °√–®“¬‰ª∑—ÈßÕ”‡¿Õπ“À¡àÕ¡ „™â‡∑§π‘§
°“√µ°µ–°Õπ√à«¡‡√‡¥’¬¡¥â«¬µ—«æ“·∫‡√’¬¡ ·≈â«π”µ–°Õπ‰ª«—¥√—ß ’®“°‡√‡¥’¬¡-226 ¥â«¬‡§√◊ËÕß ‡ª°‚µ√¡‘‡µÕ√å
√—ß ’·Õ≈ø“   º≈°“√»÷°…“æ∫«à“ §«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 „ππÈ”∫àÕµ◊Èπ„π Õ.π“À¡àÕ¡ ¡’§à“Õ¬Ÿà√–À«à“ß 3.5-292.1
mBq/l ¡’§à“‡©≈’Ë¬‡√¢“§≥‘µ 50.7 mBq/l  ¡’®”π«πµ—«Õ¬à“ßπÈ” 31 µ—«Õ¬à“ß À√◊Õ 29.3% ¢Õß∑—ÈßÀ¡¥ ¡’§«“¡‡¢â¡¢âπ
‡√‡¥’¬¡-226  Ÿß°«à“ 111 mBq/l ÷́Ëß‡ªìπ√–¥—∫ªπ‡ªóôÕπ Ÿß ÿ¥∑’Ë¬Õ¡√—∫‰¥â¢Õß∑∫«ß°“√æ‘∑—°…å ‘Ëß·«¥≈âÕ¡·Ààß À√—∞
Õ‡¡√‘°“ À¡Ÿà∫â“π∑’Ë¡’§à“‡©≈’Ë¬‡≈¢§≥‘µ Ÿß°«à“ 111 mBq/l ¡’ 6 À¡Ÿà∫â“π ‰¥â·°à ∫â“π‚§°∑—ß À¡Ÿà 2 µ.æ‘®‘µ√, ∫â“π∑ÿâß§âÕ
À¡Ÿà 2 µ.π“À¡àÕ¡, ∫â“π≈“π‰∑√ À¡Ÿà 2, ∫â“π∑ÿàß‚æ∏‘Ï À¡Ÿà 3 µ.∑ÿàß¢¡‘Èπ ·≈–∫â“π·¡à‡ªïö¬– À¡Ÿà 3 ∫â“πµâπª√‘ß À¡Ÿà 5
µ.§≈ÕßÀ√—ß ‚¥¬∑’Ë∫â“πµâπª√‘ß À¡Ÿà 5 ¡’§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 ‡©≈’Ë¬ Ÿß ÿ¥ ‡∑à“°—∫ 177.8 mBq/l  ∫àÕπÈ”µ◊Èπ∑’Ë
æ∫«à“¡’§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 „πª√‘¡“≥ Ÿß   à«π„À≠à®–æ∫Õ¬Ÿà„π∫√‘‡«≥∑’Ë¡’À‘π·°√π‘µ‡ªìπÀ‘π∞“π·≈–¡’
√Õ¬‡≈◊ËÕπ  ‡¡◊ËÕª√–‡¡‘π§à“ª√‘¡“≥√—ß ’‡©≈’Ë¬∑’Ëª√–™“™π™“«π“À¡àÕ¡‰¥â√—∫µàÕªï  ‚¥¬§‘¥®“°§à“‡©≈’Ë¬‡√¢“§≥‘µ¢Õß
Õ.π“À¡àÕ¡ ¡’§à“ 10.4 µµµµµSv ª√–™“™π∑’Ë∫√‘‚¿§πÈ”∫àÕ„π∫â“πµâπª√‘ß À¡Ÿà∑’Ë 5 µ.§≈ÕßÀ√—ß ®–‰¥â√—∫ª√‘¡“≥√—ß ’ Ÿß ÿ¥
‡∑à“°—∫ 36.4 µµµµµSv µàÕªï  Õ¬à“ß‰√°Áµ“¡ ‡¡◊ËÕæ‘®“√≥“ —¥ à«π∫àÕπÈ”∑’Ë¡’ª√–«—µ‘Õÿ∫—µ‘°“√≥å¡–‡√ÁßÀ≈Õ¥Õ“À“√·≈–¡–‡√Áß
™àÕßª“°°—∫∫àÕ∑’Ë‰¡à¡’ª√–«—µ‘¡–‡√Áß„πæ◊Èπ∑’Ë∑’Ë®–‰¥â√—∫ª√‘¡“≥√—ß ’µàÕªï Ÿß°«à“·≈–µË”°«à“ 8 µµµµµSv  ‰¡à‰¥â· ¥ß§«“¡
 —¡æ—π∏å°—∫Õÿ∫—µ‘°“√≥å¡–‡√ÁßÕ¬à“ß¡’π—¬ ”§—≠

®“°¢âÕ¡Ÿ≈Õÿ∫—µ‘°“√≥å¢Õß‚√§¡–‡√Áß¢ÕßÀπà«¬¡–‡√Áß
§≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å µ—Èß·µàªï
æ.». 2533-2537 æ∫«à“¡’ºŸâªÉ«¬‚√§¡–‡√ÁßÀ≈Õ¥Õ“À“√ ·≈–
¡–‡√Áß„π™àÕßª“°„πæ◊Èπ∑’Ë Õ.π“À¡àÕ¡ ®. ß¢≈“ ®”π«π
¡“°º‘¥ª°µ‘ ‚¥¬§à“Õÿ∫—µ‘°“√≥å¡“µ√∞“πÕ“¬ÿ ASR (age-

standardized incidence rates) ‡©æ“–„π‡æ»™“¬‡∑à“°—∫
24.8  ·≈–  16.8  §π  µàÕª√–™“°√· π§π  µ“¡≈”¥—∫
(Tongsuksai et al., 1997) ´÷Ëß‡ªìπ§à“∑’Ë Ÿß‡¡◊ËÕ‡∑’¬∫°—∫
Õ”‡¿Õ„°≈â‡§’¬ß  ®‡√ ·≈–§≥– (2547) ‰¥â»÷°…“§«“¡‡¢â¡
¢âπ¢Õß‚≈À–Àπ—°·≈–∏“µÿÀ≈—°„ππÈ”∫àÕµ◊Èπ„π Õ.π“À¡àÕ¡

æ∫«à“∏“µÿÀ≈—° Ca ·≈– Mg ¡’§«“¡ —¡æ—π∏å∑’Ë ◊ËÕ«à“πÈ”∫àÕ
°≈ÿà¡∑’Ë¡’ ¡“™‘°„π∫â“π‡ªìπ‚√§¡–‡√Áß®–¡’ª√‘¡“≥ Ca ·≈–
Mg  Ÿß°«à“°≈ÿà¡∫àÕπÈ”∑’Ë‰¡à¡’ ¡“™‘°„π∫â“π‡ªìπ¡–‡√Áß
Õ¬à“ß‰√°Áµ“¡ §à“§«“¡‡¢â¡¢âπ∏“µÿ‚≈À–Àπ—°·≈–∏“µÿÀ≈—°
√«¡∑—Èß Ca ·≈– Mg „ππÈ”∫àÕ∑—ÈßÀ¡¥∑’Ëµ√«®«—¥‰¥â¬—ß‰¡à
‡°‘π§à“¡“µ√∞“ππÈ”¥◊Ë¡ Õ’°∑—Èß Ca ·≈– Mg ‰¡à‰¥â‡ªìπ “√
°àÕ¡–‡√Áß ºŸâ«‘®—¬®÷ß‰¥â √ÿª«à“ª√‘¡“≥‚≈À–Àπ—°·≈–∏“µÿÀ≈—°
„ππÈ”∫àÕ„π Õ.π“À¡àÕ¡ ‰¡à‡°’Ë¬«¢âÕß°—∫Õÿ∫—µ‘°“√≥å¡–‡√Áß„π
æ◊Èπ∑’Ëπ’È  Õ¬à“ß‰√°Áµ“¡ ®“°¢âÕ¡Ÿ≈°“√µ√«®«—¥°—¡¡—πµ¿“æ
√—ß ’∑“ßÕ“°“» (°√¡∑√—æ¬“°√∏√≥’, 2532) æ∫«à“ ∫“ß
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æ◊Èπ∑’Ë„π Õ.π“À¡àÕ¡ ¡’§à“§«“¡‡¢â¡¢âπ¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈∑’Ëº‘«
¥‘π Ÿßº‘¥ª°µ‘§◊Õ√–À«à“ß 8-12  π≈. ·≈–®“°º≈°“√«‘®—¬
§«“¡‡¢â¡¢âπ°ä“´°—¡¡—πµ√—ß ’‡√¥Õπ„πÕ“°“»·≈–„ππÈ”
∫“¥“≈„πæ◊Èπ∑’Ë≈ÿà¡πÈ”∑–‡≈ “∫ ß¢≈“ (‰µ√¿æ ·≈–§≥–
2544) æ∫«à“æ◊Èπ∑’Ë Õ.π“À¡àÕ¡ ‡ªìπæ◊Èπ∑’Ë∑’Ë¡’§«“¡‡ ’Ë¬ß∑’Ë
®–æ∫ªí≠À“°“√ªπ‡ªóôÕπ “√°—¡¡—πµ√—ß ’∏√√¡™“µ‘
(naturally occurring radionuclide) ®“°º≈°“√µ√«®«—¥
§«“¡‡¢â¡¢âπ¬Ÿ‡√‡π’¬¡¢ÕßÀ‘π·°√π‘µ ß¢≈“ (Ishihara,

1980) ·≈–¢ÕßÀ‘π·°√π‘µ„π®—ßÀ«—¥ ß¢≈“ æ—∑≈ÿß ªíµµ“π’
( ÿ¢ «— ¥‘Ï, 2537) æ∫«à“¡’§«“¡‡¢â¡¢âπ¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈ Ÿß ÿ¥
ª√–¡“≥ 18  π≈. ´÷Ëß Ÿß°«à“§«“¡‡¢â¡¢âπ‡©≈’Ë¬¬Ÿ‡√‡π’¬¡
 ¡¡Ÿ≈∑’Ëº‘«¥‘π∑—Ë«ª√–‡∑»‰∑¬ ÷́Ëß¡’§à“‡∑à“°—∫ 2.2  π≈. (°√¡
∑√—æ¬“°√∏√≥’, 2532) ·≈– Ÿß°«à“§à“‡©≈’Ë¬¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈
„πÀ‘π·°√π‘µ∑—Ë«‰ª 4.8  π≈. (Faure, 1986) ª√–°Õ∫°—∫
„π Õ.π“À¡àÕ¡  ‡§¬¡’√“¬ß“π°“√µ√«®æ∫·√à°—¡¡—πµ√—ß ’
∑Õ√å‡∫Õ√å‰πµå (Pungrassami, 1984) „π‡À¡◊Õß·√à·Ààß
Àπ÷Ëß ´÷Ëß·√à¥—ß°≈à“«¡’ à«πª√–°Õ∫¢Õß∏“µÿ¬Ÿ‡√‡π’¬¡ Ÿß∂÷ß
48% ‚¥¬πÈ”Àπ—° ®“°∑’Ë°≈à“«¡“¢â“ßµâπ®÷ßπà“‡™◊ËÕ«à“æ◊Èπ∑’Ë
Õ.π“À¡àÕ¡ ¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–æ∫ªí≠À“°“√ªπ‡ªóôÕπ “√
°—¡¡—πµ√—ß ’∏√√¡™“µ‘

‡√‡¥’¬¡-226 ‡ªìπ‰Õ‚´‚∑ª°—¡¡—πµ√—ß ’Õ¬Ÿà„πÕπÿ°√¡
°“√ ≈“¬µ—«¢Õß¬Ÿ‡√‡π’¬¡-238  (U-238 series)  ∑’Ë¡’
¬Ÿ‡√‡π’¬¡-238 ‡ªìππ‘«‰§≈¥åµ—Èßµâπ ¡’§√÷Ëß™’«‘µ 4.468x109

ªï (Pfennig et al., 1995)  ≈“¬µ—«·∫∫µàÕ‡π◊ËÕß¡“‡ªìπ
‡√‡¥’¬¡-226 ´÷Ëß¡’§√÷Ëß™’«‘µ 1,600 ªï ·≈â« ≈“¬µ—«µàÕ‰ª
‡ªìπ·°ä °—¡¡—πµ√—ß ’‡√¥Õπ-222 ∑’Ë¡’§√÷Ëß™’«‘µ 3.82 «—π
·°ä ‡√¥Õπ¬—ß§ß ≈“¬µ—«µàÕ‰ª®π∂÷ßº≈º≈‘µ ÿ¥∑â“¬‡ªìπ
µ–°—Ë« ÷́Ëß‡ªìππ‘«‰§≈¥å‡ ∂’¬√ (Marovic et al., 1982)

„π∏√√¡™“µ‘ “¡“√∂æ∫‡√‡¥’¬¡‰¥â∑—Ë«‰ª„πÀ‘π ¥‘π πÈ”„µâ¥‘π
‡π◊ËÕß®“°‡√‡¥’¬¡‡ªìπ∏“µÿ„πÀ¡Ÿà 2 (alkaline earth) ‡™àπ
‡¥’¬«°—∫ Ca, Mg ´÷Ëß “√ª√–°Õ∫„π∏√√¡™“µ‘¢Õß¡—π¡’
§«“¡ “¡“√∂≈–≈“¬πÈ”‰¥â¥’®÷ß‡ªìπ “‡ÀµÿÀπ÷Ëß∑’Ë‡√‡¥’¬¡¡’
°“√·æ√à°√–®“¬ Ÿà ‘Ëß·«¥≈âÕ¡‰¥âßà“¬ºà“π∑“ß√–∫∫πÈ”
∏√√¡™“µ‘ (Krishnaswami et al., 1991) ‡√‡¥’¬¡-226

 ≈“¬µ—«„Àâ√—ß ’·Õ≈ø“ ÷́Ëß‡ªìπÕπÿ¿“§¡’¡«≈·≈–¡’æ≈—ßß“π
 Ÿß À“°‰¥â√—∫‡√‡¥’¬¡-226 ‡¢â“ Ÿà√à“ß°“¬°Á®–¡’°“√¥Ÿ¥´÷¡
·≈– – ¡¿“¬„π√à“ß°“¬§≈â“¬°—∫·§≈‡´’¬¡ ‡√‡¥’¬¡-226

∑’Ëµ‘¥§â“ßÕ¬Ÿà„π√à“ß°“¬®–¬—ß§ß ≈“¬µ—«ª≈¥ª≈àÕ¬√—ß ’·Õ≈ø“

√–¥¡¬‘ß∑”≈“¬‡´≈≈å‡π◊ÈÕ‡¬◊ËÕ∑”„Àâ‡°‘¥°“√√–§“¬‡§◊Õß‡´≈≈å
º‘¥ª°µ‘®πÕ“®°àÕµ—«‡ªìπ¡–‡√Áß‰¥â„π∑’Ë ÿ¥  Mays ·≈–
Rowland (1985) √“¬ß“π«à“ ‡√‡¥’¬¡∑’Ë – ¡„π√à“ß°“¬
®—¥‡ªìπ “√°àÕ¡–‡√Áß„π°√–¥Ÿ° ¡–‡√Áß‚æ√ß®¡Ÿ° ¡–‡√Áß‰´π— 
·≈–¡–‡√Áß„π à«π»’√…– (head carcinomas)

°“√«—¥§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226 „ππÈ”Õ“®∑”
‰¥âÀ≈“¬«‘∏’ ‡™àπ °“√µ°µ–°Õπ√à«¡ (co-precipitation)

¥â«¬µ—«æ“·∫‡√’¬¡ (barium carrier) (Loyd and Drake,

1989) ·≈â«®÷ßπ”µ–°Õπ∑’Ë‰¥â‰ª«—¥√—ß ’·°¡¡“∑’Ë¡“®“°
‡√‡¥’¬¡-226 ‚¥¬µ√ß¥â«¬‡§√◊ËÕß ‡ª°‚µ√¡‘‡µÕ√å√—ß ’·°¡¡“
À√◊Õ«—¥√—ß ’·Õ≈ø“¢Õß‡√‡¥’¬¡-226 ¥â«¬‡§√◊ËÕß ‡ª°‚µ√
¡‘‡µÕ√å√—ß ’·Õ≈ø“ (Lawire et al., 2000) ‡∑§π‘§‡§√◊ËÕß¡◊Õ
¢—Èπ Ÿß∑—Ë«‰ª∑’Ëπ‘¬¡„™â„π°“√«‘‡§√“–Àåª√‘¡“≥∏“µÿ„ππÈ” ‡™àπ
AAA (Atomic Absorption Analysis),  ICP-AES

(Inductively  Coupled  Plasma  Atomic  Emission

Spectrometry)  ‰¡à “¡“√∂«—¥ª√‘¡“≥À√◊Õ§«“¡‡¢â¡¢âπ
‡√‡¥’¬¡∑’Ë¡’Õ¬Ÿà‡æ’¬ß‡≈Á°πâÕ¬„π√–¥—∫ 10-6  π≈. ®÷ß®”‡ªìπ
µâÕß„™â‡∑§π‘§°“√µ√«®«—¥√—ß ’√–¥—∫µË”·≈–/À√◊Õ„™â‡∑§π‘§
∑“ß‡§¡’„π°“√®—∫‡√‡¥’¬¡„ππÈ”„π¢—ÈπµÕπ·√° (Oliveira

et al., 1998) ·≈â«µ“¡¥â«¬°“√„™â‡∑§π‘§°“√µ√«®«—¥√—ß ’
√–¥—∫µË”

√“¬ß“π«‘®—¬π’È‡ªìπº≈°“√»÷°…“§«“¡‡¢â¡¢âπ¢Õß
‡√‡¥’¬¡-226 „ππÈ”∫àÕµ◊Èπ∑’Ë¬—ß§ßπ‘¬¡„™â∫√‘‚¿§°—π„π
Õ.π“À¡àÕ¡  ®. ß¢≈“  ‚¥¬„™â‡∑§π‘§°“√µ°µ–°Õπ√à«¡
¥â«¬µ—«æ“·∫‡√’¬¡‡æ◊ËÕ°“√®—∫‡√‡¥’¬¡„ππÈ”·≈–‡æ◊ËÕ≈¥°“√
√∫°«π‡π◊ËÕß®“°°“√¥Ÿ¥°≈◊π√—ß ’·Õ≈ø“¢Õß∏“µÿÕ◊Ëπ∑’Ë‰¡à
‡°’Ë¬«¢âÕß∑’ËÕ“®¡’ª–ªπÕ¬Ÿà„ππÈ” ·≈â««‘‡§√“–ÀåÀ“ª√‘¡“≥
‡√‡¥’¬¡-226 ¥â«¬‡∑§π‘§ ‡ª°‚µ√¡‘‡µÕ√å√—ß ’·Õ≈ø“ ·≈–
ª√–‡¡‘πª√‘¡“≥√—ß ’∑’Ëª√–™“™π™“«π“À¡àÕ¡®–‰¥â√—∫µàÕªï
®“°‡√‡¥’¬¡-226 ∑’Ëªπ‡ªóôÕπÕ¬Ÿà„ππÈ”

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√«‘®—¬

1. °“√‡°Á∫µ—«Õ¬à“ßπÈ”∫àÕµ◊Èπ
„π°“√«‘®—¬§√—È ßπ’È ‰¥â ‡°Á∫µ—«Õ¬à“ßπÈ”∫àÕµ◊Èπ„π

Õ.π“À¡àÕ¡ ®“°∫àÕπÈ”¢Õß∫â“π®”π«π 150 À≈—ß§“‡√◊Õπ
°√–®“¬§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë  Õ.π“À¡àÕ¡  ∑—ÈßÀ¡¥  Figure 1

· ¥ßµ”·Àπàßæ‘°—¥¿Ÿ¡‘»“ µ√å¢Õß∫àÕπÈ”∑’Ë‡°Á∫µ—«Õ¬à“ß ´÷Ëß
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µ√«® Õ∫¥â«¬‡§√◊ËÕß∫Õ°æ‘°—¥¿Ÿ¡‘»“ µ√å¥â«¬¥“«‡∑’¬¡
(Trimble Navigator, Basic Plus, USA) ∑”°“√‡°Á∫
µ—«Õ¬à“ßπÈ”„π™à«ß‡¥◊Õπ ‡¡…“¬π-æƒ…¿“§¡ æ.». 2546

µ—«Õ¬à“ß≈– 10 ≈‘µ√ ∫√√®ÿ„π¢«¥‚æ≈’‡Õ∑‘≈’π∑’Ë≈â“ß –Õ“¥
¥â«¬πÈ”°≈—Ëπ ª√—∫·≈–√—°…“ ¿“æπÈ”µ—«Õ¬à“ß¥â«¬°“√‡µ‘¡
°√¥‰πµ√‘°§«“¡‡¢â¡¢âπ 1 N ª√‘¡“µ√ 15 ¡≈. µàÕµ—«Õ¬à“ß
πÈ” 1 ≈‘µ√  ‡æ◊ËÕ„ÀâπÈ”Õ¬Ÿà„π ¿“æ∑’Ë‡ªìπ°√¥¡’§à“ pH µË”
°«à“ 2 ·≈â«‡°Á∫√—°…“πÈ”µ—«Õ¬à“ß∑’ËÕÿ≥À¿Ÿ¡‘ 4oC (APHA,

1998)

2. °“√‡µ√’¬¡µ—«Õ¬à“ßπÈ” ”À√—∫°“√«—¥¥â«¬√–∫∫ ‡ª°-
‚µ√¡‘‡µÕ√å√—ß ’·Õ≈ø“

π”µ—«Õ¬à“ßπÈ”∫àÕ∑’Ë√—°…“ ¿“æ‰«â  µ—«Õ¬à“ß≈– 10

≈‘µ√ ¡“√–‡À¬„Àâ‡À≈◊Õª√‘¡“µ√ 1 ≈‘µ√ ·≈â«°√ÕßπÈ”‡æ◊ËÕ
°”®—¥µ–°Õπ·¢«π≈Õ¬¥â«¬°√–¥“…°√Õß„¬·°â« (What-

man, GF/F) π”πÈ”µ—«Õ¬à“ß∑’Ë°√Õß·≈â«¡“ºà“π°√–∫«π°“√
µ°µ–°Õπ√à«¡ (Chart 1) (Kriege and Willtager, 1980;

APHA, 1998) ‡√‘Ë¡¥â«¬°“√‡µ‘¡°√¥ HCl 12 N ª√‘¡“µ√
20 ¡≈. ‡µ‘¡µ—«æ“·∫‡√’¬¡ª√‘¡“≥ 8 ¡°. „Àâ§«“¡√âÕπ
·≈–§π®π‡¥◊Õ¥ ®“°π—Èπ‡µ‘¡°√¥ H

2
SO

4
 18 N ª√‘¡“µ√

20 ¡≈. „Àâ§«“¡√âÕπ·≈â«§πµàÕ‰ª‡ªìπ‡«≈“ 30 π“∑’ ‡æ◊ËÕ
„Àâ‡°‘¥°“√µ°µ–°Õπ√à«¡∑’Ë ¡∫Ÿ√≥å ·≈–‡æ◊ËÕ„Àâ°ä“´°—¡¡—πµ
√—ß ’‡√¥Õπ∑’Ëµ‘¥§â“ßÕ¬Ÿà ≈“¬µ—«ÕÕ°‰ª ∑‘Èß‰«â 1 ™—Ë«‚¡ß ·≈â«
π”µ—«Õ¬à“ß‰ª°√Õß¥â«¬°√–¥“…°√Õß™π‘¥„¬·°â« µ–°Õπ

∑’Ëµ‘¥§â“ß∫π°√–¥“…°√Õß®–Õ¬Ÿà„π√Ÿª Ba(Ra)SO
4
 ®“°π—Èπ

¬â“¬°√–¥“…°√Õß≈ß®“π ‡µπ‡≈ ¢π“¥‡≈Á°∑’Ë∑”¢÷Èπ‡ªìπ
æ‘‡»… ”À√—∫«—¥√—ß ’ π”‰ªÕ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 105oC ·≈â«
‡°Á∫µ—«Õ¬à“ßµ–°Õπ∑’Ë‰¥â‰«â„πµŸâ¥Ÿ¥§«“¡™◊Èπ‡ªìπ‡«≈“ 25 «—π
À≈—ß®“°π—Èππ”µ—«Õ¬à“ßµ–°Õπ∫π®“π ‡µπ‡≈ ‰ª«—¥√—ß ’
·Õ≈ø“¢Õß‡√‡¥’¬¡-226 ¥â«¬‡§√◊ËÕß ‡ª°‚µ√¡‘‡µÕ√å√—ß ’
·Õ≈ø“

3. °“√ª√—∫‡∑’¬∫¡“µ√∞“π‡§√◊ËÕß ‡ª°‚µ√¡‘‡µÕ√å√—ß ’
·Õ≈ø“∑’Ë„™â

‡§√◊ËÕß ‡ª°‚µ√¡‘‡µÕ√å√—ß ’·Õ≈ø“∑’Ë„™âß“π®”‡ªìπ
µâÕß‰¥â√—∫°“√ª√—∫‡∑’¬∫∑’Ë‡À¡“– ¡°—∫√–‡∫’¬∫«‘∏’∑’Ë„™â„π
°“√«‘®—¬ ´÷Ëß„πß“π«‘®—¬π’È‰¥â∑”°“√ª√—∫‡∑’¬∫‚¥¬°“√µ√«®
«—¥ “√Õâ“ßÕ‘ß¡“µ√∞“π∑’Ë∑√“∫§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226

∑’Ë¡’Õ¬Ÿà
3.1 °“√À“ª√– ‘∑∏‘¿“æ°“√®—∫‡√‡¥’¬¡¥â«¬

°√–∫«π°“√µ°µ–°Õπ√à«¡·∫‡√’¬¡
ºŸâ«‘®—¬‰¥â∑”°“√∑¥≈Õßª√—∫‡ª≈’Ë¬π§à“ª√‘¡“≥

·∫‡√’¬¡∑’Ë„™â„π°√–∫«π°“√µ°µ–°Õπ‡√‡¥’¬¡ ·≈–æ∫«à“
ª√‘¡“≥·∫‡√’¬¡ 8 ¡°. ‡ªìπª√‘¡“≥∑’Ë‡À¡“– ¡∑’Ë ÿ¥„π
°√–∫«π°“√µ°µ–°Õπ√à«¡  ·≈–°“√«—¥√—ß ’¥â«¬‡§√◊ËÕß
 ‡ª°‚µ√¡‘‡µÕ√å√—ß ’·Õ≈ø“∑’Ë„™â„π°“√À“ª√– ‘∑∏‘¿“æ
°“√®—∫‡√‡¥’¬¡„πµ—«Õ¬à“ßπÈ”  ‰¥âπ” “√≈–≈“¬¡“µ√∞“π
‡√‡¥’¬¡-226 §«“¡·√ß 470.9 mBq ¡“µ°µ–°Õπ√à«¡

Figure 1.  Map of Namom district showing the water sampling wells.
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Chart 1.  Flow chart of the co-precipitation technique used in the study.

10 l  water sample
evaporates to 1 l

Heating
and stir

Heat to boil
for 30 minute

Stand in room
Temperature for 1 hour

Filter with Glass
fiber filter (GF/F)

Heat co-precipitate in SS
plate in oven at 105oC

Stand for 25 days

Count by alpha
spectrometer

Add 12 N HCl 20 ml and
barium 8.0 mg

Add 18 N H
2
SO

4
 20ml

‚¥¬„™âµ—«æ“·∫‡√’¬¡ 8 ¡°. ·≈â«®÷ßπ”πÈ”µ—«Õ¬à“ß∑’Ëºà“π
°“√µ°µ–°Õπ§√—Èß∑’Ë 1 ¡“µ°µ–°Õπ´È”¥â«¬ª√‘¡“≥µ—«æ“
·∫‡√’¬¡ 8 ¡°. ‡∑à“‡¥‘¡ ‚¥¬°“√µ°µ–°Õπ´È”®”π«π 3

§√—Èß ·≈â«∑‘Èßµ—«Õ¬à“ßµ–°Õπ„ÀâÕ¬Ÿà„π¿“«– ¡¥ÿ≈√—ß ’ À≈—ß
®“°π—Èππ”‰ª«—¥ ‡ª°µ√—¡√—ß ’·Õ≈ø“ (Figures 2a, 2b, 2c)

π—∫®”π«π√—ß ’·Õ≈ø“ (count) ‡©æ“–¬Õ¥æ≈—ßß“π¢Õß
‡√‡¥’¬¡-226 ·≈–À—°≈∫√—ß ’¿Ÿ¡‘À≈—ß (Figure 3) µ—«Õ¬à“ß
µ–°Õπ∑’Ë‰¥â®“°°“√µ°µ–°Õπ√à«¡ È́”§√—Èß∑’Ë 2 ·≈– 3 ®–¡’
®”π«ππ—∫√—ß ’·Õ≈ø“πâÕ¬≈ß®π„°≈â‡§’¬ß°—∫√—ß ’¿Ÿ¡‘À≈—ß
‡¡◊ËÕπ”®”π«ππ—∫√—ß ’¡“À“ª√– ‘∑∏‘¿“æ°“√®—∫‡√‡¥’¬¡‚¥¬
«‘∏’°“√µ°µ–°Õπ√à«¡„π§√—Èß‡¥’¬« æ∫«à“ “¡“√∂®—∫‡√‡¥’¬¡
„ππÈ”µ—«Õ¬à“ß‰¥â∂÷ß 98.7%

3.2 °“√À“ª√– ‘∑∏‘¿“æ¢Õß√–∫∫«—¥ ‡ª°µ√—¡
√—ß ’·Õ≈ø“∑’Ë„™â

°“√À“ª√– ‘∑∏‘¿“æ¢Õß√–∫∫«—¥√—ß ’·Õ≈ø“
‰¥â„™â “√Õâ“ßÕ‘ß¡“µ√∞“π¢ÕßÕß§å°“√æ≈—ßß“πª√¡“≥Ÿ
√–À«à“ßª√–‡∑»  (IAEA,  The  International  Atomic

Energy Agency)  ”À√—∫ª√—∫‡∑’¬∫§à“®”π«ππ—∫√—ß ’°—∫
§à“§«“¡·√ß√—ß ’‡√‡¥’¬¡-226 ‚¥¬„™â “√Õâ“ßÕ‘ß¡“µ√∞“π
IAEA-313, IAEA-314 ·≈– IAEA RGU-1 (Strachnov

et al., 1991; Steger, 1987) ∑’Ë¡’§«“¡·√ß√—ß ’¢Õß‡√‡¥’¬¡-

226 ‡∑à“°—∫ 171, 366 ·≈– 2476 mBq µ“¡≈”¥—∫ π”
 “√≈–≈“¬¡“µ√∞“π¡“µ°µ–°Õπ√à«¡¥â«¬·∫‡√’¬¡µ“¡«‘∏’
°“√„πÀ—«¢âÕ∑’Ë 2 ·≈â«π”µ–°Õπ‰ª«—¥¥â«¬ ‡ª°‚µ√¡‘‡µÕ√å
√—ß ’·Õ≈ø“ ‚¥¬„™â‡«≈“«—¥√—ß ’π“π 6 ™—Ë«‚¡ß
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4. °“√«—¥ª√‘¡“≥√—ß ’·Õ≈ø“¢Õß‡√‡¥’¬¡-226 „πµ–°Õπ
∑’Ë‡µ√’¬¡®“°µ—«Õ¬à“ßπÈ”∫àÕµ◊Èπ

µ–°Õπ√à«¡‡√‡¥’¬¡-·∫‡√’¬¡´—≈‡øµ„π®“π ‡µπ‡≈ 
∑’Ë‡µ√’¬¡®“°µ—«Õ¬à“ßπÈ”∫àÕµ◊Èπ®”π«π∑—ÈßÀ¡¥ 150 µ—«Õ¬à“ß
√«¡∑—Èßµ–°Õπ∑’Ë‡µ√’¬¡®“° “√¡“µ√∞“π·≈–µ–°Õπ¿Ÿ¡‘À≈—ß
∑’Ë‡µ√’¬¡®“°πÈ”°≈—Ëπ ‰¥âπ”¡“µ√«®«—¥¥â«¬ ‡ª°‚µ√¡‘‡µÕ√å
√—ß ’·Õ≈ø“ (Canberra Model 4701, USA) ‚¥¬„™âÀ—««—¥

™π‘¥ Passivated Implanted Planar Silicon (Canberra

Model A450, USA) √–∫∫‡™◊ËÕ¡µàÕ°—∫‡§√◊ËÕß«‘‡§√“–Àå
·∫∫À≈“¬™àÕß (MCA, Canberra Model 35+, USA)

·≈–‡æ◊ËÕ„Àâ¡’√—ß ’¿Ÿ¡‘À≈—ß¡’§à“µË”∑’Ë ÿ¥®÷ß‰¥â∑”°“√«—¥√—ß ’¢Õß
µ–°Õπµ—«Õ¬à“ß„π√–∫∫ ÿ≠≠“°“»√–¥—∫ < 300 µm Hg

‚¥¬„™âªíö¡ ÿ≠≠“°“»·∫∫‚√µ“√’ (Cenco Pressovac Model

90550, USA)  ”À√—∫µ—«Õ¬à“ßµ–°Õπ∑’Ë‡µ√’¬¡®“°πÈ”∫àÕ

Figure 2. Alpha spectra of three precipitates after three repeated co-precipitation of standard
Ra-226 contaminated water with 8 mg barium carrier, showing Ra-226 peak at
4.78 MeV, after (a) the first (b) the second and (c) the third co-precipitations.

Figure 3. Alpha spectrum of background with
6 hours counting time.

Figure 4.  Standard calibration curve for alpha
count rate (cps) vs. activity of Ra-226
(Bq).
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®‡√  «ÿ≤‘»“ πå ·≈–§≥–207

®–„™â‡«≈“«—¥√—ß ’π“πµ—«Õ¬à“ß≈– 4 ™—Ë«‚¡ß

º≈·≈–°“√«‘‡§√“–Àåº≈

1. ª√– ‘∑∏‘¿“æ¢Õß√–∫∫·Õ≈ø“ ‡ª°‚µ√¡‘‡µÕ√å√—ß ’
·Õ≈ø“∑’Ë„™â

º≈°“√À“ª√– ‘∑∏‘¿“æ¢Õß ‡ª°‚µ√¡‘‡µÕ√å√—ß ’
·Õ≈ø“∑’Ë„™â ‚¥¬„™â “√≈–≈“¬∑’Ë‡µ√’¬¡®“° “√Õâ“ßÕ‘ß
¡“µ√∞“π IAEA-313, IAEA-314 ·≈– IAEA RGU-1

∑’Ë¡’§«“¡·√ß√—ß ’¢Õß‡√‡¥’¬¡-226 ‡∑à“°—∫ 171, 366 ·≈–
2476 mBq µ“¡≈”¥—∫  π”¡“µ°µ–°Õπ√à«¡¥â«¬µ—«æ“
·∫‡√’¬¡µ“¡«‘∏’°“√„πÀ—«¢âÕ∑’Ë 2 ·≈â«π”‰ª«—¥¥â«¬ ‡ª°‚µ√
¡‘‡µÕ√å√—ß ’·Õ≈ø“ ®“°°√“øª√—∫‡∑’¬∫¡“µ√∞“π (Figure

4) ∑’Ëæ≈ÁÕµ√–À«à“ßÕ—µ√“π—∫ (cps) °—∫§à“§«“¡·√ß√—ß ’
¢Õß‡√‡¥’¬¡-226 ¢Õß “√¡“µ√∞“π (Bq) ‡¡◊ËÕ§”π«≥À“
 ¡°“√ª√—∫‡∑’¬∫‰¥â ¡°“√

Õ—µ√“π—∫ (cps) = 0.37 × §«“¡·√ß√—ß ’‡√‡¥’¬¡-226 (Bq)

‚¥¬¡’§à“ .ª. . R2 = 0.99 ®“° ¡°“√ª√—∫‡∑’¬∫¡“µ√∞“π
æ∫«à“ √–∫∫«—¥√—ß ’·Õ≈ø“®“°‡√‡¥’¬¡-226 ∑’Ë„™â„πß“π
«‘®—¬π’È ¡’ª√– ‘∑∏‘¿“æ 37%

º≈°“√«—¥§à“√—ß ’¿Ÿ¡‘À≈—ß ÷́Ëß‡µ√’¬¡®“°°“√µ°µ–°Õπ
√à«¡‚¥¬„™âµ—«Õ¬à“ßπÈ”°≈—Ëπ®”π«π 3 §√—Èß µ—«Õ¬à“ß ‡ª°-

µ√—¡√—ß ’¿Ÿ¡‘À≈—ß· ¥ß„π Figure 3 ‰¥â§à“Õ—µ√“π—∫√—ß ’‡©≈’Ë¬
‡∑à“°—∫ 0.000987 cps ‚¥¬¡’§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π (σ)

‡∑à“°—∫ 0.000134 cps §”π«≥§à“¢’¥®”°—¥µË” ÿ¥¢Õß°“√
«—¥ (L.L.D.) µ“¡ ¡°“√¢Õß Curie (1968) ‰¥â‡∑à“°—∫ 1.7

mBq

2. §«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226 „ππÈ”∫àÕµ◊Èπ „π
Õ.π“À¡àÕ¡

º≈°“√«‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226 „π
µ—«Õ¬à“ßπÈ”∫àÕµ◊Èπ∑—ÈßÀ¡¥ 150 µ—«Õ¬à“ß · ¥ß„π Table 1

‚¥¬§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 ¡’§à“Õ¬Ÿà√–À«à“ß 3.5-292.1

mBq/l ‡¡◊ËÕπ”§à“¥—ß°≈à“«¡“‡¢’¬π°√“ø·®°·®ß§«“¡∂’Ë
æ∫«à“ ¢âÕ¡Ÿ≈¡’≈—°…≥–°“√·®°·®ß·∫∫‡∫â‰ª∑“ß¢«“
(Figure 5a) §◊Õ¡’À“ß¬“«‰ª∑“ß§à“ Ÿß ‚¥¬¡’§à“∑“ß ∂‘µ‘∑’Ë
 ”§—≠ ‰¥â·°à §à“∞“ππ‘¬¡ (mode) §à“¡—∏¬∞“π (median)

·≈–§à“‡©≈’Ë¬‡≈¢§≥‘µ (arithmetic mean) ‡∑à“°—∫ 22.6,

50.3 ·≈– 75.1 mBq/l µ“¡≈”¥—∫ §à“‡©≈’Ë¬‡≈¢§≥‘µ·≈–
§à“¡—∏¬∞“πµà“ß°—π§àÕπ¢â“ß¡“° ¥—ßπ—Èπ§à“‡©≈’Ë¬‡≈¢§≥‘µ®÷ß
‰¡à„™à§à“µ—«·∑π∑’Ë¥’¢Õß°“√·®°·®ß¢âÕ¡Ÿ≈π’È À“°æ‘®“√≥“
°“√°√–®“¬¢Õß¢âÕ¡Ÿ≈„π ‘Ëß·«¥≈âÕ¡´÷ËßÀ≈“¬°√≥’∑’Ëæ∫«à“
¡’°“√·®°·®ß‡ªìπ·∫∫  log-normal  (Limpert  et  al.,

2001) √«¡∑—Èß§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 „π ‘Ëß·«¥≈âÕ¡
(Malance et al., 1996) º≈°“√·®°·®ß§à“§«“¡‡¢â¡¢âπ
‡√‡¥’¬¡-226 „ππÈ”∫àÕµ◊Èπ Õ.π“À¡àÕ¡ æ∫«à“¡’°“√·®°·®ß

Figure 5. Histograms showing the distribution of Ra-226 concentration in all 150 water
samples (a) a skewed distribution of linear data, (b) log-normal distribution of
logarithmic data.
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·∫∫ log-normal ‡™àπ‡¥’¬«°—π ¥—ß· ¥ß„π Figure 5b

‚¥¬¡’§à“‡©≈’Ë¬‡√¢“§≥‘µ (geometric mean) ‡∑à“°—∫ 50.7

mBq/l  ´÷Ëß¡’§à“„°≈â‡§’¬ß°—∫§à“¡—∏¬∞“π (50.3 mBq/l)

¥—ßπ—Èπ®÷ß§«√„™â§à“¡—∏¬∞“π (50.3 mBq/l) À√◊Õ§à“‡©≈’Ë¬
‡√¢“§≥‘µ (50.7 mBq/l) ‡ªìπ§à“µ—«·∑π¢Õß§à“‡©≈’Ë¬§«“¡
‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226 „ππÈ”∫àÕµ◊Èπ„π Õ.π“À¡àÕ¡

3. §«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 „ππÈ”∫àÕ·≈–°“√°√–®“¬
„πæ◊Èπ∑’Ë

®“°º≈°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-

226 „ππÈ”∫àÕµ◊Èπ∑—Ë«∑—Èßæ◊Èπ∑’Ë Õ.π“À¡àÕ¡ æ∫«à“¡’§à“°√–®“¬
Õ¬Ÿà„π™à«ß°«â“ß (3.5-292.1 mBq/l) ‚¥¬¡’§à“¡—∏¬∞“πµË”
°«à“§à“ Ÿß ÿ¥Õ¬Ÿà¡“° ®÷ß‡ªìπ‰ª‰¥â«à“§à“§«“¡‡¢â¡¢âπ ŸßÕ“®
°√–®ÿ°µ—«„πæ◊Èπ∑’Ë„¥æ◊Èπ∑’ËÀπ÷Ëß ®÷ß‰¥â«‘‡§√“–Àå¢âÕ¡Ÿ≈„π√–¥—∫
µ”∫≈·≈–À¡Ÿà∫â“π ‡æ◊ËÕ°”Àπ¥¢Õ∫‡¢µæ◊Èπ∑’Ë‡ ’Ë¬ßµàÕªí≠À“
‡√‡¥’¬¡„ππÈ”„ÀâÕ¬Ÿà„π√–¥—∫À¡Ÿà∫â“π ‰¡à„Àâ°√–∑∫æ◊Èπ∑’Ë∑—Èß
Õ”‡¿Õ

‡¡◊ËÕæ‘®“√≥“§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 „ππÈ”∫àÕ
Õ.π“À¡àÕ¡ ‡∑’¬∫°—∫‡°≥±å¡“µ√∞“π§à“§«“¡‡¢â¡¢âπ Ÿß ÿ¥
∑’Ë¬Õ¡„Àâ¡’‰¥â (MCL, Maximum Contaminant Level)

¢Õß∑∫«ß°“√æ‘∑—°…å ‘Ëß·«¥≈âÕ¡¢Õßª√–‡∑» À√—∞Õ‡¡√‘°“
(US.EPA, 1976) ∑’Ë°”Àπ¥«à“§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226

„ππÈ”¥◊Ë¡‰¡à§«√‡°‘π 111 mBq/l   º≈°“√»÷°…“µ—«Õ¬à“ß
πÈ”∫àÕ®“° Õ.π“À¡àÕ¡ ∑—ÈßÀ¡¥ æ∫«à“¡’ 31 µ—«Õ¬à“ß ∑’Ë¡’
§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226  ‡°‘π§à“  MCL  À√◊Õ§‘¥‡ªìπ
29.31% ¢Õß®”π«πµ—«Õ¬à“ß∑—ÈßÀ¡¥

‡æ◊Ë Õ „Àâ∑√“∫«à“ª√–™“™π„π·µà≈–æ◊Èπ∑’Ë ¢Õß
Õ.π“À¡àÕ¡ ®–¡’‚Õ°“ ‡ ’Ë¬ß∑’Ë®–‰¥â√—∫ª√‘¡“≥√—ß ’®“°°“√
∫√‘‚¿§πÈ”ªπ‡ªóôÕπ‡√‡¥’¬¡-226 ¡“°πâÕ¬‡æ’¬ß„¥ ®÷ß‰¥â
«‘‡§√“–Àå¢âÕ¡Ÿ≈‚¥¬·¬°µ“¡‡¢µª°§√Õß√–¥—∫µ”∫≈ ·≈–
À¡Ÿà∫â“π (Table 1) ¥—ßµàÕ‰ªπ’È

µ”∫≈æ‘®‘µ√  º≈°“√«‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß
‡√‡¥’¬¡-226 „πµ—«Õ¬à“ßπÈ”∫àÕ®”π«π 33 µ—«Õ¬à“ß ®“°
µ.æ‘®‘µ√ §à“§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226 ‡©≈’Ë¬¡’§à“ 53.9

mBq/l  §à“‡©≈’Ë¬ Ÿß ÿ¥ (126.5 mBq/l) µ√«®æ∫∑’ËÀ¡Ÿà∑’Ë 2
∫â“π‚§°∑—ß  ´÷Ëß Ÿß°«à“§à“  MCL  §à“‡©≈’Ë¬µË” ÿ¥  (30.7

mBq/l) µ√«®æ∫∑’ËÀ¡Ÿà∑’Ë 6 ∫â“π§≈Õß¡à«ßµ° ‡¡◊ËÕæ‘®“√≥“
§à“§«“¡§«“¡‡¢â¡¢âπ‡©≈’Ë¬‡√‡¥’¬¡-226 „ππÈ”µ—«Õ¬à“ß®“°

À¡Ÿà∑’Ë 1, 3, 4, 5 ·≈– 6 ‚¥¬‰¡à§‘¥§à“‡©≈’Ë¬®“°À¡Ÿà∑’Ë 2

æ∫«à“§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 „ππÈ”®–¡’§«“¡·µ°µà“ß
°—π‰¡à¡“°π—° ‚¥¬¡’§à“‡©≈’Ë¬∑’Ë„°≈â‡§’¬ß°—πÕ¬Ÿà„π™à«ß 30.7-

52.7 mBq/l ·≈–À¡Ÿà∫â“π∑’Ë¡’§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226

„ππÈ”‡©≈’Ë¬√Õß®“°À¡Ÿà∑’Ë  2  §◊ÕÀ¡Ÿà∑’Ë  4  ∫â“πæ≈’§«“¬
 ”À√—∫§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß‡√‡¥’¬¡-226 „ππÈ”µ—«Õ¬à“ß
®“°À¡Ÿà∑’Ë 2 ∫â“π‚§°∑—ß æ∫·µ°µà“ß®“°¢ÕßÀ¡Ÿà∫â“πÕ◊ËπÊ
„π µ.æ‘®‘µ√ Õ¬à“ß‡ÀÁπ‰¥â™—¥ ÷́Ëßπà“®–¡“®“°≈—°…≥–‡©æ“–
∑“ß‡§¡’¢Õß™—Èπ¥‘π·≈–™—ÈππÈ”„π∫√‘‡«≥π’È

µ”∫≈π“À¡àÕ¡  º≈°“√«‘‡§√“–Àåµ—«Õ¬à“ßπÈ”∫àÕ
®”π«π 51 µ—«Õ¬à“ß ‰¥â§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 ‡©≈’Ë¬
„π µ.π“À¡àÕ¡ ‡∑à“°—∫ 63.8 mBq/l   §à“§«“¡‡¢â¡¢âπ
‡©≈’Ë¬ Ÿß ÿ¥æ∫∑’ËÀ¡Ÿà 2 ∫â“π∑ÿàß§âÕ 118.1 mBq/l  Ÿß°«à“§à“
MCL ‰¡à¡“°π—°  §«“¡‡¢â¡¢âπ‡©≈’Ë¬µË” ÿ¥ (27.7 mBq/l)

‡ªìπ¢Õßµ—«Õ¬à“ßπÈ”®“°∫â“πæ√ÿ‡¡“  À¡Ÿà∫â“π∑’Ë§à“§«“¡
‡¢â¡¢âπ‡©≈’Ë¬√Õß¡“®“°À¡Ÿà∑’Ë 2 §◊Õ À¡Ÿà∑’Ë 10 ∫â“πµ’π«—¥
¡’§à“ 96.5 mBq/l §à“ Ÿß∑’Ë ÿ¥°—∫§à“√Õß≈ß¡“·µ°µà“ß°—π
‰¡à¡“°π—°  ‚¥¬§à“§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß‡√‡¥’¬¡-226 „π
µ—«Õ¬à“ßπÈ”®“°∑—ÈßÀ¡¥ 10 À¡Ÿà∫â“π„π µ.π“À¡àÕ¡ ¡’°“√
°√–®—¥°√–®“¬¢Õß¢âÕ¡Ÿ≈ ‚¥¬‰¡à¡’À¡Ÿà∫â“π∑’Ë¡’§à“ Ÿß ÿ¥À√◊Õ
µË” ÿ¥·¬°ÕÕ°¡“Õ¬à“ß‡¥àπ™—¥

µ.∑ÿàß¢¡‘Èπ º≈°“√«‘‡§√“–Àåµ—«Õ¬à“ßπÈ”∫àÕµ◊Èπ®”π«π
33 µ—«Õ¬à“ß æ∫§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226 ‡©≈’Ë¬¢Õß
µ.∑ÿàß¢¡‘Èπ ¡’§à“ 81.7 mBq/l ‚¥¬¡’§à“‡©≈’Ë¬ Ÿß°«à“§à“ MCL

Õ¬Ÿà 2 À¡Ÿà∫â“π§◊ÕÀ¡Ÿà∑’Ë 2 ∫â“π≈“π‰∑√ ·≈–À¡Ÿà∑’Ë 3 ∫â“π
∑ÿàß‚æ∏‘Ï (124.9 ·≈– 151.3 mBq/l) µ“¡≈”¥—∫ πÈ”µ—«Õ¬à“ß
®“°À¡Ÿà∑’Ë 7 ∫â“π∑ÿàß‚æ∏‘Ï ¡’§à“‡©≈’Ë¬„°≈â‡§’¬ß°—∫§à“ MCL

§◊Õ 103.7 mBq/l  à«π§à“§«“¡‡¢â¡¢âπµË” ÿ¥ (21.9 mBq/

l) µ√«®æ∫∑’ËÀ¡Ÿà 1 ∫â“π∑ÿàß¢¡‘Èπ §à“§«“¡‡¢â¡¢âπ‡©≈’Ë¬„π
À¡Ÿà 4, 5, 6 ¡’§à“‰¡à Ÿß¡“°π—° πâÕ¬°«à“§«“¡‡¢â¡¢âπ‡©≈’Ë¬
„πÀ¡Ÿà∑’Ë 2, 3, 7  ”À√—∫À¡Ÿà∑’Ë 3 ∫â“π∑ÿàß‚æ∏‘Ï ∑’Ëæ∫§à“‡©≈’Ë¬
§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226 „ππÈ” Ÿß ÿ¥π—Èπ Õ“®‡ªìπº≈
¡“®“°ª√–«—µ‘°“√‡ªî¥Àπâ“¥‘π‡æ◊ËÕ°“√∑”‡À¡◊Õß„πÕ¥’µ
∑”„Àâ∫√‘‡«≥π’È¡’°“√ªπ‡ªóôÕπ¢Õß‡√‡¥’¬¡-226 „πª√‘¡“≥
¡“°°«à“À¡Ÿà∫â“π„°≈â‡§’¬ß

µ”∫≈§≈ÕßÀ√—ß º≈°“√«‘‡§√“–Àåµ—«Õ¬à“ßπÈ”∑—ÈßÀ¡¥
33 µ—«Õ¬à“ß  ‰¥â§à“§«“¡‡¢â¡¢âπ‡©≈’Ë¬‡√‡¥’¬¡-226 ¢Õß
µ.§≈ÕßÀ√—ß ¡’§à“ 107.0 mBq/l ‚¥¬À¡Ÿà∑’Ë 5 ∫â“πµâπª√‘ß
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§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 „ππÈ”∫àÕµ◊Èπ
®‡√  «ÿ≤‘»“ πå ·≈–§≥–209

Table 1. Average concentration of Radium-226 in shallow well water and the estimated
annual dose.

   Ra-226 concentration (mBq/l)

Min. - max. Mean S.D.

Ban Naenpijit (10) 1 12.7-115.1 44.4 31.1 9.17
Ban Koktang (5) 2 14.5-262.4 126.5 110.0 25.9
Ban Kokpayom (5) 3 22.6-57.5 41.0 14.0 8.4
Ban Pleekway (4) 4 48.8-60.2 52.7 5.1 10.8
Ban Tungnawan (4) 5 3.5-83.4 33.6 34.6 6.9
Ban Klongmuangtok (5) 6 21.6-38.4 30.7 7.4 6.3

     Mean of  Pijit sub-district (33) 3.5-262.4 53.9 54.3 11.0

Ban Tungtanod (5) 1 29.0-198.7 89.8 68.9 18.4
Ban Tungkho (8) 2 23.8-285.0 118.1 98.8 24.1
Ban Plumau (3) 3 6.8-42.9 27.7 18.7 5.7
Ban Kwounjong (9) 4 9.3-28.1 16.9 7.4 3.4
Ban Namuang (9) 5 17.2-134.1 69.5 35.4 14.2
Ban Nai (3) 6 16.3-136.2 65.7 62.7 13.4
Ban Chaina (4) 7 26.5-75.1 57.1 21.5 11.7
Ban Tungpakain (3) 8 16.5-83.2 39.8 37.6 8.1
Ban Khochapu (3) 9 4.7-41.0 22.0 18.2 4.5
Ban Teenwat (4) 10 50.5-130.7 96.5 34.3 19.7

     Mean of Namom sub-district (51) 4.7-285.0 63.8 59.5 13.0

Ban Tungkamin (4) 1 6.8-44.4 21.9 16.3 4.5
Ban Lancai (3) 2 34.5-269.8 124.9 126.7 25.5
Ban Tungpho (5) 3 91.9-253.9 151.3 69.1 30.9
Ban Natongsuk (4) 4 9.8-126.3 58.4 49.0 11.9
Ban Na (3) 5 22.2-28.1 24.3 3.3 5.0
Ban Tungkamin (7) 6 8.9-164.2 63.6 61.3 13.0
Ban Tungpho (7) 7 55.4-258.5 103.7 73.6 21.2

     Mean of Tungkamin sub-district (33) 6.8-269.8 81.7 74.2 16.7

Ban Klongrang (7) 1 30.8-245.1 110.7 89.2 22.6
Ban Maepia (5) 2 50.1-115.2 93.2 27.8 19.1
Ban Meapia (7) 3 27.2-292.1 157.4 88.2 32.2
Ban Sea (7) 4 31.7-216.3 71.1 69.3 14.5
Ban Tonpling (2) 5 91.7-264.0 177.8 - 36.4
Ban Plukting (5) 6 24.3-107.1 66.7 31.5 13.6

     Mean of Klongrang sub-district (33) 24.3-292.1 107.0 77.3 21.9

Overall Namom District (150) 3.5-292.1
Arithmetic mean (150) 75.1 68.3 15.3
Geometric mean (150) 50.7 2.5* 10.4

Note * Multiplicative standard deviation

Sub district / village
(No. of sample)

Village
No.

Mean annual
Dose (µµµµµSv)
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·≈–À¡Ÿà∑’Ë 3 ¡’§à“‡©≈’Ë¬ Ÿß ÿ¥ 177.8 ·≈– 157.4 mBq/l

µ“¡≈”¥—∫ ÷́Ëß Ÿß°«à“§à“ MCL À¡Ÿà∑’Ë 1 ¡’§à“‡©≈’Ë¬ 110.7

mBq/l   §à“‡©≈’Ë¬§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 µË” ÿ¥„π
µ.§≈ÕßÀ√—ß Õ¬Ÿà∑’ËÀ¡Ÿà∑’Ë 6 ∫â“πª≈—°∑‘ß ¡’§à“ 66.7 mBq/l

 à«π„πÀ¡Ÿà∑’Ë 2, 4 ·≈– 6 ¡’§à“‡©≈’Ë¬¬—ß‰¡à‡°‘π§à“ MCL

§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß‡√‡¥’¬¡-226 ®–¡’§à“¡“°
∑’Ë ÿ¥∑’Ë µ.§≈ÕßÀ√—ß µ.∑ÿàß¢¡‘Èπ µ.π“À¡àÕ¡ µ.æ‘®‘µ√ ‚¥¬
‡√’¬ß≈”¥—∫®“°¡“°‰ªπâÕ¬  µ”∫≈æ‘®‘µ√‡ªìπµ”∫≈∑’Ëµ√«®
æ∫¡’§à“‡©≈’Ë¬‡√‡¥’¬¡-226 µË”∑’Ë ÿ¥ ·µà°Á¬—ßæ∫«à“¡’À¡Ÿà∫â“π
∑’Ë¡’§à“‡©≈’Ë¬§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226  Ÿß°«à“§à“ MCL

§◊ÕÀ¡Ÿà∑’Ë 2 ∫â“π‚§°∑—ß

4. °“√°√–®“¬¢Õß‡√‡¥’¬¡-226 „π Õ.π“À¡àÕ¡ ·≈–
§«“¡ —¡æ—π∏å°—∫∏√≥’«‘∑¬“„πæ◊Èπ∑’Ë

‡¡◊ËÕπ”§à“§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226 „ππÈ”
µ—«Õ¬à“ß®“°®ÿ¥‡°Á∫µ—«Õ¬à“ß∑—ÈßÀ¡¥ 150 ®ÿ¥ ¡“∑”·ºπ∑’Ë
§Õπ∑—«√å  (Figure  6)  æ∫«à“  æ◊Èπ∑’Ë∑’Ë¡’§à“§«“¡‡¢â¡¢âπ
‡√‡¥’¬¡-226 √–À«à“ß 100-250 mBq/l ®–Õ¬Ÿà‡ªìπ∫√‘‡«≥
°«â“ß„π µ.§≈ÕßÀ√—ß ·≈–°‘π‡π◊ÈÕ∑’Ë‡¢â“‰ª„π µ.π“À¡àÕ¡
∑“ß∑‘»µ–«—πµ° ‡¡◊ËÕæ‘®“√≥“·ºπ∑’Ë∏√≥’«‘∑¬“ (Figure 7)

æ∫«à“∫√‘‡«≥¥—ß°≈à“«‡ªìπ∫√‘‡«≥∑’Ë¡’À‘π·°√π‘µ‡ªìπÀ‘π∞“π
Pungrassami (1984) µ√«®æ∫√Õ¬‡≈◊ËÕπ„πÀ‘π·°√π‘µ
∫√‘‡«≥¥—ß°≈à“«´÷Ëß¡’°“√·ª√ ¿“æ¥â«¬Õ‘∑∏‘æ≈¢Õß°ä“´
·≈– “√≈–≈“¬√âÕπ ‚¥¬µ√«®æ∫°“√·ª√ ¿“æ¢Õß·√à
‡ø≈¥å ª“√å‰ª‡ªìπ·√à¥‘π¢“« À‘π·°√π‘µ∑’Ëπ’Ë®÷ß¡’≈—°…≥–ºÿ
·≈–æ√ÿπ ®÷ßπà“®–‡ªìπ “‡Àµÿ ”§—≠∑”„Àâ∏“µÿ‚≈À–√«¡∑—Èß
‡√‡¥’¬¡„πÀ‘π¡’‚Õ°“ ∂Ÿ°™–≈â“ß≈–≈“¬ÕÕ°¡“¥â«¬°√–∫«π
°“√¢ÕßπÈ”∫“¥“≈‰¥âßà“¬°«à“„πÀ‘π·°√π‘µ∑—Ë«‰ª´÷Ëß‡ªìπÀ‘π
·¢Áß·≈–·πàπ (Dickson, 1990) ∑”„Àâæ◊Èπ∑’Ë„π∫√‘‡«≥π’È¡’
§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-226  Ÿß°«à“„π∫√‘‡«≥¢â“ß‡§’¬ß

5. ª√‘¡“≥‡√‡¥’¬¡-226 ∑’Ë√à“ß°“¬‰¥â√—∫µàÕªï
º≈°“√µÕ∫·∫∫ Õ∫∂“¡°“√„™âπÈ”∫√‘‚¿§¢Õß

ª√–™“™π„π Õ.π“À¡àÕ¡ æ∫«à“πÈ”∫àÕµ◊Èπ¬—ß§ß‡ªìπ·À≈àß
πÈ”À≈—° ”À√—∫°“√∫√‘‚¿§·≈–Õÿª‚¿§¢Õßª√–™“™π ‡¡◊ËÕ
ª√–‡¡‘πª√‘¡“≥°“√∫√‘‚¿§πÈ”ªπ‡ªóôÕπ‡√‡¥’¬¡-226 ¢Õß
™“« Õ.π“À¡àÕ¡ ‚¥¬Õπÿ‚≈¡„™â‡°≥±å¢Õß WHO (2002)

´÷Ëßª√–‡¡‘πÕ—µ√“°“√∫√‘‚¿§πÈ”‰«â∑’Ë 2 ≈‘µ√/«—π/§π „π‡«≈“

1 ªï ®–¥◊Ë¡πÈ” 730 ≈‘µ√ ‡¡◊ËÕ„™â§à“ªí®®—¬ 2.8×10-7 Sv/Bq

´÷Ëß„™â ”À√—∫°“√ª√–‡¡‘πª√‘¡“≥√—ß ’ ¡¡Ÿ≈∑’Ë√à“ß°“¬¢Õß
ºŸâ„À≠à‰¥â√—∫µàÕªï (adult annual equivalent dose)  º≈
°“√§”π«≥ª√‘¡“≥√—ß ’∑’Ë‰¥â√—∫®“°°“√∫√‘‚¿§πÈ”∫àÕµ◊Èπ„π
Õ.π“À¡àÕ¡  · ¥ßÕ¬Ÿà„π Table 1

ICRP (International Commission on Radio-

logical Protection) ‰¥â°”Àπ¥‡°≥±åª√‘¡“≥√—ß ’∑’Ë∫ÿ§§≈
∑—Ë«‰ª‰¥â√—∫®“°√—ß ’∑ÿ°™π‘¥¥â«¬§à“ª√‘¡“≥√—ß ’¢π“¥‡ ’Ë¬ß
(committed dose) «à“§«√‰¥â√—∫‰¡à‡°‘π 0.1 mSv À√◊Õ
‡∑à“°—∫ 1/10 ¢Õß‡°≥±åª≈Õ¥¿—¬ 1 mSv (dose limit;

ICRP, 1991)  ́ ÷Ëß¬—ß§ß‡ªìπª√‘¡“≥√—ß ’∑’Ë Ÿß¡“°‡¡◊ËÕ‡∑’¬∫°—∫
ª√‘¡“≥√—ß ’∑’Ë®–‰¥â√—∫®“°‡√‡¥’¬¡-226 „ππÈ”¥◊Ë¡  Õ¬à“ß‰√
°Áµ“¡ UNSCEAR (2000) ‰¥â°”Àπ¥ª√‘¡“≥√—ß ’¢π“¥
‡ ’Ë¬ß∑’Ë®–‰¥â√—∫®“°‡√‡¥’¬¡-226 µàÕÕ“¬ÿ-πÈ”Àπ—° «à“‰¡à§«√
‡°‘π 8 µSv/ªï „π°“√»÷°…“§√—Èßπ’È‰¥âÕπÿ‚≈¡„™â‡°≥±åπ’È‡æ◊ËÕ
ª√–‡¡‘πª√‘¡“≥√—ß ’∑’Ë™“« Õ.π“À¡àÕ¡ ®–‰¥â√—∫®“°‡√‡¥’¬¡-

226 „ππÈ”∫àÕµ◊Èπ ‚¥¬·¬°æ‘®“√≥“„π√–¥—∫µ”∫≈¥—ßµàÕ‰ª
π’È

µ”∫≈æ‘®‘µ√ §à“ª√‘¡“≥√—ß ’‡©≈’Ë¬∑’Ëª√–™“™π™“«
µ.æ‘®‘µ√ ‰¥â√—∫µàÕªï ¡’§à“ 11.0 µSv §à“ Ÿß ÿ¥Õ¬Ÿà∑’ËÀ¡Ÿà∑’Ë 2

∫â“π‚§°∑—ß¡’§à“ Ÿß∂÷ß 25.9 µSv ·≈–„πÀ¡Ÿà∑’Ë 1, 2, 3 ·≈–
4 ¡’§à“‡°‘π°«à“ 8 µSv ‚¥¬Õ“®·¬°°≈ÿà¡À¡Ÿà∫â“πÕÕ°‡ªìπ
2 °≈ÿà¡ °≈ÿà¡·√°‡ªìπ°≈ÿà¡∑’Ëª√‘¡“≥√—ß ’∑’Ë‰¥â√—∫‡¢â“‰ª„π
√à“ß°“¬µàÕªï‡°‘π°«à“ 8 µSv §◊Õª√–™“™π„πÀ¡Ÿà∑’Ë 1, 2, 3

·≈– 4 ·≈–°≈ÿà¡∑’Ë Õß‡ªìπ°≈ÿà¡∑’Ë®–‰¥â√—∫ª√‘¡“≥√—ß ’µàÕªï
‡©≈’Ë¬µË”°«à“ 8 µSv §◊Õª√–™“™π„πÀ¡Ÿà∑’Ë 5 ·≈– 6

µ”∫≈π“À¡àÕ¡   §à“ª√‘¡“≥√—ß ’∑’Ëª√–™“™π„π
µ.π“À¡àÕ¡ ‰¥â√—∫µàÕªï ®“°ª√‘¡“≥‡√‡¥’¬¡-226 „ππÈ”¥◊Ë¡
¡’§à“‡©≈’Ë¬ 13.0 µSv  Ÿß°«à“„π µ.æ‘®‘µ√‰¡à¡“°π—° À¡Ÿà∑’Ë 2
∫â“π∑ÿàß§âÕ¡’§à“ Ÿß ÿ¥§◊Õ 24.1 µSv ‚¥¬ “¡“√∂·¬°°≈ÿà¡
À¡Ÿà∫â“πÕÕ°‡ªìπ 2 °≈ÿà¡ °≈ÿà¡·√°∑’Ë®–‰¥â√—∫ª√‘¡“≥√—ß ’
µàÕªï Ÿß°«à“ 8 µSv §◊Õª√–™“™π„πÀ¡Ÿà∑’Ë 1, 2, 5, 6, 7, 8

·≈– 10  ·≈–°≈ÿà¡∑’Ë§à“‰¥â√—∫ª√‘¡“≥√—ß ’‡©≈’Ë¬µàÕªïµË”°«à“
8 µSv §◊Õª√–™“™π„πÀ¡Ÿà∑’Ë 3, 4 ·≈– 9

µ”∫≈∑ÿàß¢¡‘Èπ    §à“ª√‘¡“≥√—ß ’∑’Ëª√–™“™π„π
µ.∑ÿàß¢¡‘Èπ‰¥â√—∫µàÕªï ®“°ª√‘¡“≥‡√‡¥’¬¡-226 „ππÈ”∫àÕ∑’Ë
„™â¥◊Ë¡¡’§à“‡©≈’Ë¬‡∑à“°—∫ 16.7 µSv ‚¥¬ª√–™“™π„πÀ¡Ÿà∑’Ë
2, 3, 4, 6 ·≈– 7 ®–‰¥â√—∫ª√‘¡“≥√—ß ’‡°‘π°«à“ 8 µSv ·≈–
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Figure 6. Contour map of Ra-226 concentration in shallow well water in Namom district,
Songkhla province.

Figure 7.  Geologic map of the Namom District (Redrawn from Pungrasami, 1984)
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Concentration of Ra-226 in shallow well water

Wutthisasna, J.

ª√–™“™π„πÀ¡Ÿà∑’Ë 1 ·≈– 5 ®–‰¥â√—∫ª√‘¡“≥√—ß ’‡©≈’Ë¬µàÕªï
µË”°«à“ 8 µSv

µ”∫≈§≈ÕßÀ√—ß ª√–™“™π™“« µ.§≈ÕßÀ√—ß ®–‰¥â
√—∫ª√‘¡“≥√—ß ’µàÕªï ‡©≈’Ë¬‡∑à“°—∫ 21.9 µSv ‚¥¬∑ÿ°À¡Ÿà∫â“π
„π µ.§≈ÕßÀ√—ß ®–‰¥â√—∫ª√‘¡“≥√—ß ’‡°‘π°«à“ 8 µSv À¡Ÿà∫â“π
∑’Ë‰¥â√—∫µË” ÿ¥§◊Õ À¡Ÿà∑’Ë 6 ∫â“πª≈—°∑‘ß‰¥â√—∫ 13.6 µSv µàÕªï

®“°°“√®—¥Õ—π¥—∫À¡Ÿà∫â“π∑’Ëª√–™“™π®–‰¥â√—∫
ª√‘¡“≥√—ß ’®“°‡√‡¥’¬¡-226 „ππÈ”  Ÿß ÿ¥ 10 Õ—π¥—∫·√°
ª√–°Õ∫¥â«¬ ∫â“πµâπª√‘ß À¡Ÿà 5 µ.§≈ÕßÀ√—ß (36.4 µSv)

∫â“π·¡à‡ªïö¬– À¡Ÿà 3 µ.§≈ÕßÀ√—ß (32.2 µSv)  ∫â“π∑ÿàß‚æ∏‘Ï
À¡Ÿà 3 µ.∑ÿàß¢¡‘Èπ (30.9 µSv)  ∫â“π‚§°∑—ß À¡Ÿà 2 µ.æ‘®‘µ√
(25.9 µSv)  ∫â“π≈“π‰∑√ À¡Ÿà 2 µ.∑ÿàß¢¡‘Èπ (25.5 µSv)

∫â“π∑ÿàß§âÕ À¡Ÿà 2 µ.π“À¡àÕ¡ (24.1 µSv)  ∫â“π§≈ÕßÀ√—ß
À¡Ÿà 1 µ.§≈ÕßÀ√—ß (22.6 µSv)   ∫â“π∑ÿàß‚æ∏‘Ï À¡Ÿà 7

µ.∑ÿàß¢¡‘Èπ (21.2 µSv)  ∫â“πµ’π«—¥ À¡Ÿà 10 µ.π“À¡àÕ¡
(19.7 µSv) ·≈–∫â“π·¡à‡ªïö¬– À¡Ÿà 2 µ.§≈ÕßÀ√—ß (19.1

µSv)

‡¡◊ËÕæ‘®“√≥“‡°≥±åª√‘¡“≥√—ß ’¢π“¥‡ ’Ë¬ß 8 µSv

(UNSCEAR,  2000)  „π®”π«πÀ¡Ÿà∫â“π∑—ÈßÀ¡¥  29

À¡Ÿà∫â“π∑’Ë ”√«®æ∫«à“ ¡’®”π«π 22 À¡Ÿà∫â“π ¡’‚Õ°“ ‰¥â
√—∫ª√‘¡“≥√—ß ’ Ÿß‡°‘π 8 µSv ·≈–¡’‡æ’¬ß 7 À¡Ÿà∫â“π∑’Ë¡’
‚Õ°“ ‰¥â√—∫ª√‘¡“≥√—ß ’µË”°«à“ 8 µSv  Õ¬à“ß‰√°Áµ“¡
ª√‘¡“≥√—ß ’¥—ß°≈à“«§”π«≥®“°°“√∫√‘‚¿§πÈ”¥◊Ë¡‡æ’¬ßÕ¬à“ß

‡¥’¬« À“°„πÕ“À“√Õ◊ËπÊ ‡™àπ ¢â“« ‡π◊ÈÕ —µ«å º—°·≈–º≈‰¡â
¡’ª√‘¡“≥‡√‡¥’¬¡-226 Õ¬Ÿà„πª√‘¡“≥ Ÿß¥â«¬ ª√–™“™π°Á
®–‰¥â√—∫ª√‘¡“≥√—ß ’‡æ‘Ë¡¡“°¢÷Èπ¥â«¬µ“¡ —¥ à«π∑’Ë∫√‘‚¿§
·≈–§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 „πÕ“À“√ª√–‡¿∑π—ÈπÊ

6. §«“¡ —¡æ—π∏å‡√‡¥’¬¡-226 °—∫Õÿ∫—µ‘°“√≥å‚√§¡–‡√Áß
„π™àÕßª“°·≈–À≈Õ¥Õ“À“√

®‡√ ·≈–§≥– (2547) ‰¥âπ” ¡∫—µ‘‡§¡’¢ÕßπÈ”∫àÕµ◊Èπ
Õ.π“À¡àÕ¡ ®“°∫àÕπÈ”∫â“π∑’Ë¡’ª√–«—µ‘°“√‡ªìπ‚√§¡–‡√Áß
™àÕßª“° ·≈–¡–‡√ÁßÀ≈Õ¥Õ“À“√ (‡©æ“–∑’Ë¡’ª√–«—µ‘∑’ËÀπà«¬
¡–‡√Áß §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å)
·≈–∫àÕπÈ”∫â“π∑’Ë‰¡à¡’ª√–«—µ‘¡–‡√Áß ¡“∑¥ Õ∫∑“ß ∂‘µ‘¥â«¬
t-test ‚¥¬æ∫«à“ §à“§«“¡‡¢â¡¢âπ Ca ·≈– Mg √–À«à“ß
°≈ÿà¡¢âÕ¡Ÿ≈∑’Ë¡’ª√–«—µ‘¡–‡√Áß °—∫°≈ÿà¡¢âÕ¡Ÿ≈∑’Ë‰¡à¡’ª√–«—µ‘°“√
‡ªìπ¡–‡√Áß ¡’§«“¡·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑’Ë
√–¥—∫§«“¡‡™◊ËÕ¡—Ëπ¡“°°«à“ 90% ´÷ËßÕ“®‡ªìπ‰ª‰¥â«à“ Ca

·≈– Mg ¡’ à«π‡°’Ë¬«¢âÕß„π°“√¥Ÿ¥´÷¡‡√‡¥’¬¡‡¢â“ Ÿà√à“ß°“¬
‡¡◊ËÕ· ¥ßµ”·Àπàßæ‘°—¥∫àÕπÈ”∑—ÈßÀ¡¥ 150 ∫àÕ (∫àÕ∑’Ë¡’
ª√–«—µ‘¡–‡√Áß ®”π«π 35 ∫àÕ „™â —≠≈—°…≥å � ·≈–∫àÕ∑’Ë
‰¡à¡’ª√–«—µ‘¡–‡√Áß 115 ∫àÕ „™â —≠≈—°…≥å +) ≈ß„π·ºπ∑’Ë
· ¥ß√–¥—∫ª√‘¡“≥√—ß ’∑’Ëª√–™“™π®–‰¥â√—∫µàÕªï (Figure 8)

‚¥¬„™â‡°≥±åª√‘¡“≥√—ß ’¢π“¥‡ ’Ë¬ß 8 µSv  æ∫«à“  °≈ÿà¡ 1
°≈ÿà¡∫àÕ„πæ◊Èπ∑’Ë∑’Ë®–‰¥â√—∫ª√‘¡“≥√—ß ’ Ÿß°«à“‡°≥±å ¡’

Figure 8. Contour map of the estimated annual dose (µµµµµSv) Ra-226 in Namom district.
Symbols indicate shallow wells with related cancer evidences (�����) and without
cancer evidence (+).
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 —¥ à«π∫àÕ∑’Ë¡’ª√–«—µ‘¡–‡√Áß : ∫àÕ‰¡à¡’ª√–«—µ‘ ‡∑à“°—∫ 16 :

61 §‘¥‡ªìπ 26% ·≈– °≈ÿà¡ 2 °≈ÿà¡∫àÕ„πæ◊Èπ∑’Ë∑’Ë®–‰¥â√—∫
ª√‘¡“≥√—ß ’µË”°«à“‡°≥±å ¡’ —¥ à«π‡∑à“°—∫ 19 : 89 §‘¥‡ªìπ
21% ®–‡ÀÁπ«à“ —¥ à«π∫àÕ∑—Èß 2 °≈ÿà¡ ¡’§à“‰¡à·µ°µà“ß°—π
¡“°π—°

®÷ßÕ“®°≈à“«‰¥â«à“ Õÿ∫—µ‘°“√≥å¡–‡√ÁßÀ≈Õ¥Õ“À“√
·≈–¡–‡√Áß™àÕßª“°¢Õßª√–™“™π„π Õ.π“À¡àÕ¡ ‰¡à‰¥â¡’
§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠°—∫°“√°√–®“¬§à“§«“¡
‡¢â¡¢âπ‡√‡¥’¬¡-226 „ππÈ”∫àÕ  ·µàÕ¬à“ß‰√°Áµ“¡ ¬—ß§ß¡’
ªí®®—¬À≈“¬Õ¬à“ß∑’ËÕ“®µâÕßæ‘®“√≥“√à«¡¥â«¬ ‡ªìπµâπ«à“
(1) ¢âÕ¡Ÿ≈®”π«πºŸâªÉ«¬¡–‡√ÁßÕ“®¬—ß§≈“¥‡§≈◊ËÕπ (2) π‘ —¬
°“√∫√‘‚¿§πÈ”¥◊Ë¡·≈–Õ“À“√ ·≈–°“√ªπ‡ªóôÕπ‡√‡¥’¬¡-226

„πÕ“À“√®”æ«°æ◊™º—°·≈–‡π◊ÈÕ —µ«å À√◊Õ (3) Õ“®‡ªìπ
‡æ√“–æƒµ‘°√√¡‡ ’Ë¬ßÕ◊ËπÊ ∑’Ë¡’Õ‘∑∏‘æ≈ Ÿß ‡™àπ °“√¥◊Ë¡‡À≈â“
°“√ Ÿ∫∫ÿÀ√’Ë °‘πÀ¡“°·≈–¬“‡ âπ  ∑’Ë‡™◊ËÕ°—π„πªí®®ÿ∫—π«à“
‡ªìπªí®®—¬À≈—°¢Õß°“√‡°‘¥‚√§¡–‡√ÁßÀ≈Õ¥Õ“À“√·≈–
¡–‡√Áß™àÕßª“° ·≈– Õ¥§≈âÕß°—∫æƒµ‘°√√¡°“√∫√‘‚¿§∑’Ë
Õ“®∑”„Àâ¡’Õÿ∫—µ‘°“√≥å¡–‡√Áß¥—ß°≈à“« Ÿß„π‡æ»™“¬„π
Õ.π“À¡àÕ¡ Õ¬à“ß‰√°Áµ“¡ æƒµ‘°√√¡°“√¥◊Ë¡‡À≈â“  Ÿ∫∫ÿÀ√’Ë
°‘πÀ¡“°·≈–¬“‡ âπ‡ªìπæƒµ‘°√√¡°“√∫√‘‚¿§¢Õß™π∑ÿ°
™“µ‘‚¥¬‡©æ“–‡æ»™“¬ ·µà°“√°√–®“¬¢Õß‡√‡¥’¬¡„ππÈ”
∫√‘‚¿§·µ°µà“ß°—π„π·µà≈–æ◊Èπ∑’Ë ́ ÷Ëß°“√ª√“°Ø¢Õß‡√‡¥’¬¡
∑’Ëªπ‡ªóôÕπÕ¬Ÿà„ππÈ”·≈–Õ“À“√„πª√‘¡“≥ ŸßÕ“®¡’º≈‡ √‘¡
æ≈—ß∑’Ë‡√’¬°«à“  synergistic  effect  ∑”„Àâ‡æ‘Ë¡§«“¡‡ ’Ë¬ß
µàÕ°“√‡ªìπ¡–‡√Áß¢ÕßÕ«—¬«–∑’Ë‡°’Ë¬«¢âÕß  ‡™àπ‡¥’¬«°—∫°“√
 Ÿ∫∫ÿÀ√’Ë°—∫°“√‰¥â√—∫ —¡º— °ä“´°—¡¡—πµ√—ß ’‡√¥Õπ∑’Ë‡ √‘¡
æ≈—ß°—π·≈â«‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìπ¡–‡√ÁßªÕ¥„π¡πÿ…¬å
¡“°°«à“§«“¡‡ ’Ë¬ß¡–‡√Áß∑’Ë‡°‘¥®“°°“√ Ÿ∫∫ÿÀ√’Ë‡æ’¬ßÕ¬à“ß
‡¥’¬« À√◊Õ‰¥â√—∫ —¡º— °ä“´‡√¥Õπ‡æ’¬ßÕ¬à“ß‡¥’¬«

 √ÿª

º≈°“√»÷°…“«‘‡§√“–Àå§à“§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-

226 „ππÈ”∫àÕµ◊Èπ„π‡¢µ Õ.π“À¡àÕ¡ ®. ß¢≈“ ‚¥¬„™â‡§√◊ËÕß
«‘‡§√“–Àå ‡ª°‚µ√¡‘‡µÕ√å√—ß ’·Õ≈ø“ ·≈–„™â‡∑§π‘§°“√
µ°µ–°Õπ√à«¡‚¥¬„™âµ—«æ“·∫‡√’¬¡ æ∫«à“¡’ª√– ‘∑∏‘¿“æ
„π°“√®—∫‡√‡¥’¬¡∂÷ß 99%  º≈°“√«‘‡§√“–Àå°“√·æ√à
°√–®“¬¢Õß‡√‡¥’¬¡-226 „ππÈ”∫àÕµ◊Èπ„πæ◊Èπ∑’Ë»÷°…“æ∫«à“
·À≈àß°”‡π‘¥‡√‡¥’¬¡πà“®–¡“®“°æ◊Èπ∑’Ë∑’Ëª√“°Ø¡’À‘π·°√π‘µ
‡ªìπÀ‘π∞“π‚¥¬‡©æ“–„πæ◊Èπ∑’Ë∑’Ëæ∫À‘π·°√π‘µºÿ  ‡™àπ
∫√‘‡«≥„°≈â‡¢µ√Õ¬‡≈◊ËÕπ °√–∫«π°“√™–≈â“ßµ“¡∏√√¡™“µ‘
‰¥â∑”„Àâ‡√‡¥’¬¡·æ√à°√–®“¬‰ª„πæ◊Èπ∑’Ë µ‘¥§â“ß„π¥‘π·≈–
„ππÈ”¢÷Èπ°—∫ ¿“«–∑“ß‡§¡’ ‡¡◊ËÕ§”π«≥ª√‘¡“≥√—ß ’∑’Ë
ª√–™“™π™“« Õ.π“À¡àÕ¡ ®–‰¥â√—∫µàÕªï  æ∫«à“ª√–™“™π
„π µ.§≈ÕßÀ√—ß ®–‰¥â√—∫ª√‘¡“≥√—ß ’ Ÿß°«à“ª√–™“™π„π
µ”∫≈Õ◊Ëπ ‚¥¬ª√–™“™π„π µ.§≈ÕßÀ√—ß ∑ÿ°À¡Ÿà∫â“π®–‰¥â
√—∫ª√‘¡“≥√—ß ’ Ÿß°«à“ 8 µSv ‡¡◊ËÕæ‘®“√≥“‡∑’¬∫‡§’¬ß§à“
§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226 „ππÈ”∫àÕ„π Õ.π“À¡àÕ¡ °—∫æ◊Èπ∑’Ë
»÷°…“„π¿Ÿ¡‘¿“§Õ◊Ëπ¢Õß‚≈° (Table 2)  æ∫«à“™à«ß§«“¡
‡¢â¡¢âπ‡√‡¥’¬¡-226 „ππÈ”∫àÕ„π Õ.π“À¡àÕ¡ ®–¡’§à“ Ÿß°«à“
∑’Ëµ√«®æ∫„πª√–‡∑»‰µâÀ«—π ∑“ß‡Àπ◊Õ¢Õß À√—∞Õ‡¡√‘°“
·≈–‚ª·≈π¥å  ·µàµË”°«à“∑’Ëµ√«®æ∫„πª√–‡∑»®’π ·≈–
‡¬Õ√¡—π ·≈–‡∑’¬∫‡∑à“°—∫∑’Ëµ√«®æ∫„πª√–‡∑»Õ—ß°ƒ…

º≈°“√«‘‡§√“–Àå°“√°√–®“¬§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-

226 „ππÈ”∫àÕ √à«¡°—∫¢âÕ¡Ÿ≈°“√‡ªìπ¡–‡√ÁßÀ≈Õ¥Õ“À“√
·≈–¡–‡√Áß™àÕßª“°¢Õßª√–™“™π„π Õ.π“À¡àÕ¡ æ∫«à“‰¡à
‰¥â¡’§«“¡ —¡æ—π∏å°—πÕ¬à“ß¡’π—¬ ”§—≠ Õ¬à“ß‰√°Áµ“¡¬—ß§ß
¡’ªí®®—¬Õ◊Ëπ∑’Ë‡°’Ë¬«¢âÕß·≈–§«√∑”°“√»÷°…“‡æ‘Ë¡‡µ‘¡ ‡ªìπµâπ
«à“ Õ—µ√“°“√∫√‘‚¿§πÈ”¥◊Ë¡ °“√ªπ‡ªóôÕπ‡√‡¥’¬¡-226 „π

Table 2. Mean concentration of Ra-226 in water from other countries.

                  Country Ra-226 conc. (mBq/l)               References

Namom district,  Songkhla, Thailand 16.9-157.4 This study
Taiwan 0-28.1 Kuo et.al., 1997
China 1.2-941 Zhuo et al., 2001
North America United States 0.4-1.8 Cothern and Lappenbusch, 1983
Germany 1-1,800 Gan, 1985
Poland 1.7-4.5 Pietrzak-Flis, 1997
U.K. 0-180 Bradley, 1993
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