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Abstract
Angkunrat, S., Bhongsuwan, T., Chittrakarn, T. and Bhongsuwan, D.
Specific activities of radium-226 in vegetables grown in Na Mom District,
Songkhla Province
Songklanakarin J. Sci. Technol., 2007, 29(5) : 1439-1455

Specific activity of radium-226 in 13 types of vegetables grown in Namom district, Songkhla province,
were analyzed using a low background gamma-ray spectrometer. The analyzed vegetables included Ivy
Gourd, Yellow Cassia, White Popinac, Yard Long Bean, Rice, Peanut, Egg Plant, Spineless Amaranth, Swamp
Cabbage, Mustart, Chinese Cabbage, Collards and Cucumbers. The control vegetables were taken from
Bangklum district, 40 km south of Namom district. The samples were weighed, dried in an oven and finally
burnt to ash in a furnace before being analyzed for a gamma ray of 186.2 keV emitted from Radium-226.
The results showed that the geometrical means of specific activity of radium-226 of vegetables grown in Pijit,
Namom, Klongrang and Thungkamin sub-district and over the Namom district were 1082, 1220, 1457, 1253
and 1250 mBq/kg, respectively. The highest and lowest values were 7882 and 26 mBq/kg, found in Ivy Gourd
and Yard Long Bean, respectively. The high specific activities of radium-226 in vegetables were found to be
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distributed uniformly in the area. This probably indicated the source of radium-226 was also distributed
uniformly in the shallow granitic bedrock throughout the area. We concluded that the radium-226 contents
in vegetables grown in Namom district depended on the absorbability of alkaline earth metals in vegetables
themselves, geographic features and radium content in natural water in the area. The estimated annual
effective dose averaged over Namom district was 21 µµµµµSv. Consumption of Ivy Gourd may receive the maximum
annual effective dose of 132 µµµµµSv.

Key words : radium-226, gamma-ray spectrometer, dose, vegetables, Namom District
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‰¥â«‘‡§√“–Àå§à“°—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-226 ®“°µ—«Õ¬à“ßº—° 13 ™π‘¥ ®”π«π 98 µ—«Õ¬à“ß ∑’Ëª≈Ÿ°„π

Õ.π“À¡àÕ¡ ®. ß¢≈“ ¥â«¬ ‡ª°‚µ√¡‘‡µÕ√å√—ß ’·°¡¡“™π‘¥¿Ÿ¡‘À≈—ßµË”  º—°∑’Ë«‘‡§√“–Àå ‰¥â·°à µ”≈÷ß ¢’È‡À≈Á° °√–∂‘π

∂—Ë«Ωí°¬“« ¢â“« ∂—Ë«≈‘ ß ¡–‡¢◊Õ º—°‚¢¡ º—°∫ÿâß º—°°«“ßµÿâß º—°°“¥¢“« §–πâ“ ·≈–·µß°«“  º—°§«∫§ÿ¡‡°Á∫®“°

Õ.∫“ß°≈Ë”´÷ËßÕ¬ŸàÀà“ß®“°Õ.π“À¡àÕ¡‰ª∑“ß„µâª√–¡“≥ 40 °¡.  µ—«Õ¬à“ßº—°∂Ÿ°™—ËßπÈ”Àπ—° Õ∫·Àâß·≈â«‡º“‡ªìπ‡∂â“

°àÕππ”‰ª«‘‡§√“–Àå√—ß ’·°¡¡“æ≈—ßß“π 186.2 keV ∑’Ë¡“®“°‡√‡¥’¬¡-226 º≈°“√«‘®—¬æ∫«à“ §à“°—¡¡—πµ¿“æ®”‡æ“–

¢Õß‡√‡¥’¬¡-226 „π µ.æ‘®‘µ√ µ.π“À¡àÕ¡ µ.§≈ÕßÀ√—ß µ.∑ÿàß¢¡‘Èπ ·≈–Õ.π“À¡àÕ¡ ∑—ÈßÀ¡¥¡’§à“‡©≈’Ë¬‡√¢“§≥‘µ

‡∑à“°—∫ 1082, 1220, 1457, 1253 ·≈– 1250 mBq/kg µ“¡≈”¥—∫ ‚¥¬¡’§à“ Ÿß ÿ¥·≈–µË” ÿ¥ 7882 ·≈– 26 mBq/kg æ∫

„πº—°µ”≈÷ß ·≈–∂—Ë«Ωí°¬“« µ“¡≈”¥—∫ æ∫«à“ ‡√‡¥’¬¡-226 °—¡¡—πµ¿“æ√—ß ’ Ÿß¡’°“√°√–®“¬·∫∫ ¡Ë”‡ ¡Õ„πæ◊Èπ∑’Ë

»÷°…“ ´÷ËßÕ“®∫àß™’È«à“¡’·À≈àß°”‡π‘¥‡√‡¥’¬¡-226 °√–®“¬∑—Ë«‰ª„πÀ‘π·°√π‘µ∑’Ë‡ªìπÀ‘π∞“π√–¥—∫µ◊Èπ∑—Ë«‰ª„πæ◊Èπ∑’Ë

»÷°…“ ºŸâ«‘®—¬‰¥â¢âÕ √ÿª«à“ª√‘¡“≥‡√‡¥’¬¡-226 „πº—°®– —¡æ—π∏å°—∫§«“¡ “¡“√∂„π°“√¥Ÿ¥´÷¡‚≈À–À¡Ÿà 2 ¢Õßº—°‡Õß

≈—°…≥–∑“ß¿Ÿ¡‘»“ µ√å ·≈–ª√‘¡“≥‡√‡¥’¬¡-226 „ππÈ”∏√√¡™“µ‘  ‡¡◊ËÕª√–‡¡‘π§à“ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈‡©≈’Ë¬∑’Ë

ª√–™“™π™“«π“À¡àÕ¡‰¥â√—∫µàÕªï ‚¥¬§‘¥®“°§à“‡©≈’Ë¬¢Õß Õ.π“À¡àÕ¡ ¡’§à“ 21 µSv ·≈–ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈∑’Ë

ª√–™“™π‰¥â√—∫®“°°“√∫√‘‚¿§º—°µ”≈÷ßµàÕªï ¡’§à“ Ÿß∂÷ß 132 µSv

®“°¢âÕ¡Ÿ≈°“√‡ªìπ¡–‡√Áß¢ÕßÀπà«¬¡–‡√Áß ‚√ßæ¬“∫“≈
 ß¢≈“π§√‘π∑√å µ—Èß·µàªï æ.». 2533-2537 æ∫«à“ „πæ◊Èπ∑’Ë
Õ.π“À¡àÕ¡ ®. ß¢≈“ ´÷ËßÕ¬Ÿà∑“ß¿“§„µâµÕπ≈à“ß¢Õßª√–‡∑»
‰∑¬ (Figure 1) ¡’ºŸâªÉ«¬‚√§¡–‡√Áß„π™àÕßª“° ·≈–¡–‡√Áß
À≈Õ¥Õ“À“√®”π«π Ÿß¡“°º‘¥ª°µ‘   ‚¥¬¡’§à“Õÿ∫—µ‘°“√≥å
¡“µ√∞“πÕ“¬ÿ ASR (Age - Standardized Incidence
Rates) ‡©æ“–„π‡æ»™“¬‡∑à“°—∫ 24.8 ·≈– 16.8 §π µàÕ
ª√–™“°√· π§π µ“¡≈”¥—∫ (Thongsuksai et al., 1997)
÷́Ëß‡ªìπ§à“∑’Ë Ÿß¡“°‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫Õ”‡¿Õ„°≈â‡§’¬ß „πÕ¥’µ

Õ.π“À¡àÕ¡‡ªìπ∫√‘‡«≥∑’Ë¡’°“√∑”‡À¡◊Õß·√à¥’∫ÿ° ‡π◊ËÕß®“°À‘π
·°√π‘µ„πæ◊Èπ∑’Ë‡ªìπÀ‘π∑’Ë„Àâ·√à ·µàªí®®ÿ∫—π‰¥â·ª√ ¿“æ‡ªìπ
æ◊Èπ∑’Ë∑“ß°“√‡°…µ√ ¬—ß¡’√“¬ß“π°“√§âπæ∫·√à∑Õ√å‡∫Õ√å‰πµå

´÷Ëß‡ªìπ·√à°—¡¡—πµ√—ß ’ ‚¥¬æ∫‡ªìπª√‘¡“≥πâÕ¬Ωíßµ—«Õ¬Ÿà„π
À‘π·°√π‘µ (∏ß™—¬, 2527) ·√à¥—ß°≈à“«¡’ à«πª√–°Õ∫¢Õß
¬Ÿ‡√‡π’¬¡´÷Ëß‡ªìππ‘«‰§≈¥åµ—Èßµâπ¢ÕßÕπÿ°√¡°“√ ≈“¬µ—«∑“ß
π‘«‡§≈’¬√å ·≈â« ≈“¬µ—«À≈“¬§√—Èß®π°≈“¬‡ªìπ‡√‡¥’¬¡-226
·≈–°ä“´°—¡¡—πµ√—ß ’‡√¥Õπ -222 ´÷Ëß∏“µÿ∑—Èß Õß‡ªìπ “√°àÕ
¡–‡√Áß„π¡πÿ…¬å (human carcinogen)   ®‡√ ·≈–§≥–
(2547) »÷°…“§«“¡‡¢â¡¢âπ¢Õß‚≈À–Àπ—°·≈–∏“µÿÀ≈—° „π
πÈ”∫àÕµ◊Èπ Õ.π“À¡àÕ¡ æ∫«à“∏“µÿÀ≈—° Ca ·≈– Mg Õ¬Ÿà„π
√–¥—∫∑’Ëª≈Õ¥¿—¬  ‰¡à‡°‘π§à“¡“µ√∞“ππÈ”¥◊Ë¡  ®÷ß‰¡àπà“®–¡’
§«“¡ —¡æ—π∏å„π·ßà°àÕ„Àâ‡°‘¥¡–‡√Áß¢Õß§π„πæ◊Èπ∑’Ë

‰µ√¿æ ·≈–§≥– (2544) »÷°…“§«“¡‡¢â¡¢âπ°ä“´
°—¡¡—πµ√—ß ’‡√¥Õπ„πÕ“°“»·≈–πÈ”∫“¥“≈„πæ◊Èπ∑’Ë∫√‘‡«≥≈ÿà¡
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πÈ”∑–‡≈ “∫ ß¢≈“ æ∫«à“ æ◊Èπ∑’ËÕ.π“À¡àÕ¡ ‡ªìπ∫√‘‡«≥∑’Ë¡’
§«“¡‡ ’Ë¬ß∑’Ë®–æ∫ªí≠À“°“√ªπ‡ªóôÕπ “√°—¡¡—πµ√—ß ’∏√√¡™“µ‘
(naturally occurring radionuclides)  ®“°°“√»÷°…“
πÈ”∫“¥“≈„π Õ.π“À¡àÕ¡ æ∫«à“ ¡’ª√‘¡“≥°ä“´°—¡¡—πµ√—ß ’
‡√¥Õπ-222  Ÿß°«à“æ◊Èπ∑’Ë¢â“ß‡§’¬ßÕ◊ËπÊ (Õ¿‘π—π∑å, 2543) ®÷ß
πà“‡™◊ËÕ«à“Õ“®®–¡’§«“¡ —¡æ—π∏å°—∫°“√‡ªìπ¡–‡√Áß¢Õß§π„π
æ◊Èπ∑’Ë„π≈—°…≥–‡ªìπªí®®—¬‡ √‘¡  ®‡√ ·≈–§≥– (2548) »÷°…“
°“√ªπ‡ªóôÕπ‡√‡¥’¬¡-226 „ππÈ”∫àÕµ◊Èπ„πæ◊Èπ∑’Ë Õ.π“À¡àÕ¡
‡™◊ËÕ«à“πà“®–¡’°”‡π‘¥¡“®“°À‘π·°√π‘µ„πæ◊Èπ∑’Ë  ‡ªìπ‰ª‰¥â
Õ¬à“ß¬‘Ëß«à“®–¡’°“√™–≈â“ß∏“µÿ‡√‡¥’¬¡„πÀ‘π·°√π‘µ ‚¥¬
°√–∫«π°“√∑“ß∏√√¡™“µ‘„Àâ‰ªªπ‡ªóôÕπÕ¬Ÿà„π¥‘π·≈–πÈ”„µâ¥‘π
´÷Ëß°“√π”πÈ”∑’Ëªπ‡ªóôÕπ‡√‡¥’¬¡‰ª„™âÕÿª‚¿§∫√‘‚¿§ ‡™àπ ¥◊Ë¡
°‘πÀ√◊Õ„™â„π°“√‡°…µ√‡™àππ”‰ª√¥º—°∑’Ëª≈Ÿ°‡æ◊ËÕ°“√∫√‘‚¿§
Õ“®∑”„Àâº—°¡’°“√ªπ‡ªóôÕπ‡√‡¥’¬¡ ‡¡◊ËÕπ”‰ª∫√‘‚¿§∑”„Àâ
‡°‘¥¿“«–‡ ’Ë¬ßµàÕ°“√‰¥â√—∫ “√°—¡¡—πµ√—ß ’‡¢â“ Ÿà√à“ß°“¬‰¥â
®“°°“√»÷°…“º—°æ◊Èπ∫â“π (µ”≈÷ß ™–æ≈Ÿ °√–∂‘π ∫—«∫°)„π
Õ.π“À¡àÕ¡ æ∫«à“ „πº—°µ”≈÷ß¡’§à“§«“¡‡¢â¡¢âπ¢Õß‡√‡¥’¬¡-
226 ‡∑à“°—∫ 2556 mBq/kg («‘≈“ ‘π’, 2547) ´÷Ëß Ÿß¡“°
·≈–ª√–™“™π à«π„À≠àπ‘¬¡∫√‘‚¿§‚¥¬‡©æ“–„π‡¥Á°∑“√°
·≈–®“°√“¬ß“π¢Õßª√–‡∑»≠’ËªÿÉπ·≈–®’π∑’Ë√à«¡°—π»÷°…“
æ◊Èπ∑’Ë∑’Ë¡’§à“°—¡¡—πµ√—ß ’„π∏√√¡™“µ‘ Ÿß„π‡¡◊Õß Yangjiang

ª√–‡∑»®’π · ¥ß„Àâ‡ÀÁπ«à“°“√‰¥â√—∫√—ß ’„πª√‘¡“≥πâÕ¬·µà
√–¬–‡«≈“π“π ∑”„Àâ‡°‘¥§«“¡º‘¥ª°µ‘∑“ß‚§√‚¡‚´¡ ·≈–
®“°°“√»÷°…“æ∫ºŸâªÉ«¬‡ ’¬™’«‘µ®“°‚√§¡–‡√Áß‡æ‘Ë¡¢÷Èπ‡π◊ËÕß ®“°
‡¡Á¥‡≈◊Õ¥¢“«ÕàÕπ·Õ °“√©“¬√—ß ’¡’º≈‡™àπ‡¥’¬«°—π‡π◊ËÕß®“°
‰¥â√—∫√—ß ’„πª√‘¡“≥∑’Ë Ÿß „πª√–‡∑» À√—∞Õ‡¡√‘°“æ∫ºŸâªÉ«¬
‚√§¡–‡√ÁßªÕ¥‡π◊ËÕß®“°°“√À“¬„®‡Õ“°ä“´‡√¥Õπ‡¢â“‰ª
(Cohen, 1997) πÕ°®“°π’Èª√–‡∑»‚ª·≈π¥å (Pietrzak-Flis
et al., 2001) ‰µâÀ«—π (Kuo et al., 1997) ·≈–·§π“¥“
(Clulow et al., 1998) ª√–‡¡‘π§à“ª√‘¡“≥°“√‰¥â√—∫√—ß ’
‡√‡¥’¬¡-226 ®“°°“√∫√‘‚¿§πÈ”·≈–Õ“À“√µ≈Õ¥ªï¡’§à“‡∑à“°—∫
5.95 µSv 7.5 µSv ·≈– 3 µSv µ“¡≈”¥—∫ „πª√–‡∑»
Õ‘À√à“π»÷°…“æ◊Èπ∑’Ë∑’Ë¡’§à“°—¡¡—πµ¿“æ√—ß ’„π∏√√¡™“µ‘ Ÿß ‡¡◊ËÕ
ª√–‡¡‘πª√‘¡“≥√—ß ’‡√‡¥’¬¡-226 ∑’Ë‰¥â√—∫®“°°“√∫√‘‚¿§º—°
µ≈Õ¥∑—Èßªï¡’§à“ 72.3 µSv (Ghiassi-Nejad et al., 2003)

‡√‡¥’¬¡-226 ‡ªìπ‰Õ‚´‚∑ª°—¡¡—πµ√—ß ’„πÕπÿ°√¡
¬Ÿ‡√‡π’¬¡-238 ¡’§√÷Ëß™’«‘µ 1600 ªï  ≈“¬µ—«„Àâ√—ß ’·Õ≈ø“
‰¥â°ä“´°—¡¡—πµ√—ß ’‡√¥Õπ-222 ¡’§√÷Ëß™’«‘µ 3.82 «—π ·≈–
 ≈“¬µ—«µàÕ‰ª®π‰¥âº≈º≈‘µ ÿ¥∑â“¬‡ªìπµ–°—Ë«-206 ´÷Ëß‡ªìπ
π‘«‰§≈¥å∑’Ë‡ ∂’¬√ ‡π◊ËÕß®“°‡√‡¥’¬¡‡ªìπ∏“µÿ„πÀ¡Ÿà 2 (Alkaline
Earth) ‡™àπ‡¥’¬«°—∫‡∫Õ√å√‘‡≈’¬¡ ·¡°π’‡´’¬¡ ·§≈‡´’¬¡
 µ√Õπ‡™’¬¡ ·≈–·∫‡√’¬¡ ´÷Ëß¡’§«“¡ “¡“√∂„π°“√≈–≈“¬

Figure 1.  Map of Namom District showing the sampling sites.
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πÈ”‰¥â¥’ ®÷ß‡ªìπ “‡Àµÿ∑’Ë‡√‡¥’¬¡¡’°“√·æ√à°√–®“¬ Ÿà ‘Ëß·«¥≈âÕ¡
‰¥âßà“¬ºà“π∑“ß√–∫∫πÈ”∏√√¡™“µ‘ ‡√‡¥’¬¡-226  ≈“¬µ—«„Àâ
√—ß ’·Õ≈ø“·≈–·°¡¡“ ‡π◊ËÕß®“°√—ß ’·Õ≈ø“‡ªìπÕπÿ¿“§∑’Ë¡’
¡«≈·≈–æ≈—ßß“π Ÿß ‡¡◊ËÕ‡√‡¥’¬¡‡¢â“ Ÿà√à“ß°“¬®–¡’°“√¥Ÿ¥´÷¡
·≈– – ¡¿“¬„π√à“ß°“¬ §≈â“¬§≈÷ß°—∫·§≈‡´’¬¡ ‡√‡¥’¬¡-
226 ∑’Ë – ¡Õ¬Ÿà„π√à“ß°“¬®– ≈“¬µ—«·≈–ª≈àÕ¬√—ß ’·Õ≈ø“
√–¥¡¬‘ß‡π◊ÈÕ‡¬◊ËÕ ∑”„Àâ‡°‘¥°“√√–§“¬‡§◊Õß‡´≈≈åº‘¥ª°µ‘
‡√‡¥’¬¡-226 ∑’Ë – ¡„π√à“ß°“¬®—¥‡ªìπ “√°àÕ¡–‡√Áß°√–¥Ÿ°
¡–‡√Áß‚æ√ß®¡Ÿ° (Mays and Rowland, 1985)

«— ¥ÿ Õÿª°√≥å·≈–«‘∏’°“√

1. °“√‡µ√’¬¡µ—«Õ¬à“ßº—° ”À√—∫°“√«—¥¥â«¬‡§√◊ËÕß·°¡¡“

 ‡ª°‚µ√¡‘‡µÕ√å

‰¥â‡°Á∫µ—«Õ¬à“ßº—°„π Õ.π“À¡àÕ¡ ®. ß¢≈“ ‚¥¬
æ‘®“√≥“®ÿ¥‡°Á∫µ—«Õ¬à“ß°√–®“¬∑—Ë«æ◊Èπ∑’Ë„°≈â‡ âπ∑“ß§¡π“§¡
‡ âπ∑“ßπÈ” √«¡∑—Èßæ‘®“√≥“®“°·ºπ∑’Ë∏√≥’«‘∑¬“ (Figure 2)
‚¥¬‰¥â‡≈◊Õ°‡°Á∫µ—«Õ¬à“ßº—°∑’Ëπ‘¬¡∫√‘‚¿§ 13 ™π‘¥ ‰¥â·°à

µ”≈÷ß º—°∫ÿâß ¢’È‡À≈Á° °√–∂‘π ¡–‡¢◊Õ ∂—Ë«Ωí°¬“« º—°‚¢¡
º—°°“¥¢“« º—°°«“ßµÿâß ¢â“« ∂—Ë«≈‘ ß §–πâ“ ·≈–·µß°«“
®“°æ◊Èπ∑’Ë Õ.π“À¡àÕ¡ ®. ß¢≈“ °√–®“¬§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë
µ.æ‘®‘µ√ µ.π“À¡àÕ¡  µ.§≈ÕßÀ√—ß ·≈– µ.∑ÿàß¢¡‘Èπ ‡ªìπ
®”π«π 98 µ—«Õ¬à“ß µ”·Àπàßæ‘°—¥¿Ÿ¡‘»“ µ√å¢Õßµ—«Õ¬à“ßº—°
∑’Ë‡°Á∫· ¥ß„π Figure 1 ·≈–‰¥â‡°Á∫µ—«Õ¬à“ßº—°®”π«π 10
µ—«Õ¬à“ß ®“° Õ.∫“ß°≈Ë” ´÷ËßÕ¬ŸàÀà“ß®“° Õ.π“À¡àÕ¡ ‡ªìπ
√–¬–∑“ßª√–¡“≥ 40 °¡. ‡ªìπµ—«Õ¬à“ß§«∫§ÿ¡‡æ◊ËÕ°“√
‡ª√’¬∫‡∑’¬∫ ‚¥¬‡°Á∫º—°·µà≈–™π‘¥µ—«Õ¬à“ß≈– 2 °°. π”¡“
≈â“ß·≈–™—ËßπÈ”Àπ—° ·≈â«π”‰ªÕ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 150oC ‡ªìπ
‡«≈“ 250 π“∑’ ·≈â«π”‰ª‡º“‡ªìπ¢’È‡∂â“∑’ËÕÿ≥À¿Ÿ¡‘ 500oC
‡ªìπ‡«≈“ 180 π“∑’ ∫√√®ÿ¢’È‡∂â“„ à°√–ªÿ°ªî¥ºπ÷°π”‰ª™—Ëß
πÈ”Àπ—° ®“°π—Èππ”‰ª«—¥√—ß ’·°¡¡“∑’Ë¡“®“°‡√‡¥’¬¡-226
¥â«¬‡§√◊ËÕß ‡ª°‚µ√¡‘‡µÕ√å√—ß ’·°¡¡“

2. °“√«‘‡§√“–Àå ‡ª°µ√—¡√—ß ’·°¡¡“

 ‡ª°µ√—¡√—ß ’·°¡¡“¢Õß·µà≈–µ—«Õ¬à“ß®–∂Ÿ°«—¥¥â«¬
‡§√◊ËÕß·°¡¡“ ‡ª°‚µ√¡‘‡µÕ√å (Gamma Ray Spectro-

Figure 2.  Simplified geologic map of the Namom District, Songkhla Province. (∏ß™—¬, 2527)
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meter) ‚¥¬¡’À—««—¥ HPGe (High purity Germanium;
Canberra Model GC 1319, USA) Õ¬Ÿà¿“¬„π∂È”µ–°—Ë«
°”∫—ß√—ß ’¿Ÿ¡‘À≈—ß (Canberra Model 747, USA) À—««—¥
®–‡™◊ËÕ¡µàÕ°—∫‡§√◊ËÕß«‘‡§√“–Àå·∫∫À≈“¬™àÕß (8192 ™àÕß
Canberra Model Inspector 2000, USA) ·≈–«‘‡§√“–Àå
¬Õ¥æ≈—ßß“π√—ß ’·°¡¡“¥â«¬‚ª√·°√¡ ”‡√Á®√Ÿª (Canberra,
Genie2k software Version 2.1, USA) À—««—¥√—ß ’
·°¡¡“¡’ª√– ‘∑∏‘¿“æ —¡æ—∑∏å 13.9% ·≈–¡’°”≈—ß·¬° 1.75
keV ∑’Ëæ≈—ßß“π√—ß ’·°¡¡“ 1332 keV ¢Õß‚§∫Õ≈µå-60
·≈–¡’Õ—µ√“ à«π√–À«à“ß¬Õ¥æ≈—ßß“πµàÕ∞“π§Õ¡æåµ—π‡∑à“°—∫
44.8 : 1

‡§√◊ËÕß ‡ª°‚µ√¡‘‡µÕ√å√—ß ’·°¡¡“∑’Ë„™â∂Ÿ°ª√—∫‡∑’¬∫
ª√– ‘∑∏‘¿“æ¥â«¬°“√«‘‡§√“–Àå “√Õâ“ßÕ‘ß¡“µ√∞“π¢Õß
Õß§å°“√æ≈—ßß“πª√¡“≥Ÿ√–À«à“ßª√–‡∑» (The International
Atomic Energy Agency, IAEA)  ”À√—∫ª√—∫‡∑’¬∫§à“
§«“¡·√ß√—ß ’‡√‡¥’¬¡-226 ‚¥¬„™â “√Õâ“ßÕ‘ß¡“µ√∞“π IAEA-
RGU-1 ∑’Ë¡’§à“§«“¡·√ß√—ß ’‡√‡¥’¬¡-226 ‡∑à“°—∫ 2470
mBq º ¡≈ß„π¢’È‡∂â“º—°∑’Ëµ√«®«‘‡§√“–Àå·≈â««à“‰¡à¡’π‘«‰§≈¥å
°—¡¡—πµ√—ß ’¿Ÿ¡‘À≈—ß (Background) °—¡¡—πµ√—ß ’‡√‡¥’¬¡-
226 π”„ à°√–ªÿ°ªî¥ºπ÷° ·≈â««—¥¥â«¬ ‡ª°‚µ√¡‘‡µÕ√å√—ß ’
·°¡¡“ «‘‡§√“–Àåæ≈—ßß“π√—ß ’·°¡¡“∑’Ë¡“®“°‡√‡¥’¬¡-226
‚¥¬µ√ß∑’Ëæ≈—ßß“π 186.2 keV ‡™àπ‡¥’¬«°—∫°“√«‘‡§√“–Àå
 “√µ—«Õ¬à“ß º≈°“√§”π«≥§à“ª√– ‘∑∏‘¿“æ¢Õß°“√«‘‡§√“–Àå
‡√‡¥’¬¡-226 ‰¥â‡∑à“°—∫ 0.046858 cps/Bq „π°“√«‘‡§√“–Àå
°—¡¡—πµ¿“æ¢Õß‡√‡¥’¬¡-226 „π “√µ—«Õ¬à“ß §”π«≥®“°
¬Õ¥æ≈—ßß“π√—ß ’·°¡¡“∑’Ë 186.2 keV ‡™àπ‡¥’¬«°—π ‚¥¬„™â
‡«≈“«—¥√—ß ’π“π 21600 «‘π“∑’

3. °“√ª√–‡¡‘πª√‘¡“≥√—ß ’®“°‡√‡¥’¬¡-226 ∑’Ë√à“ß°“¬

‰¥â√—∫®“°°“√∫√‘‚¿§º—°µàÕªï

„π°“√«‘‡§√“–Àåº≈°√–∑∫¢Õß√—ß ’µàÕ¡πÿ…¬å®“°°“√
∫√‘‚¿§º—°ªπ‡ªóôÕπ√—ß ’ ®–æ‘®“√≥“‡©æ“–º≈°√–∑∫∑’Ë¡“
®“°‡√‡¥’¬¡-226 ∑’ËÕ¬Ÿà„πÕπÿ°√¡¬Ÿ‡√‡π’¬¡-238 ‡∑à“π—Èπ ‚¥¬
®–‰¡àæ‘®“√≥“ à«π∑’Ë‡ªìπº≈°√–∑∫∑’Ë¡“®“°∑Õ‡√’¬¡-232
·≈–≈Ÿ°À≈“π¢Õß¡—π

°“√ª√–‡¡‘π°“√∫√‘‚¿§º—°∑’Ë¡’°“√ªπ‡ªóôÕπ‡√‡¥’¬¡-
226 ¢Õß™“« Õ.π“À¡àÕ¡ ®. ß¢≈“ ‚¥¬Õπÿ‚≈¡„™â‡°≥±å
¢Õß§≥–°√√¡°“√«‘∑¬“»“ µ√å¢Õß Àª√–™“™“µ‘«à“¥â«¬º≈

°√–∑∫¢Õß√—ß ’ (United Nations Scientific Committee
on the Effects of Atomic Radiation; UNSCEAR,
2000) ´÷Ëß°”Àπ¥«à“„π‡«≈“ 1 ªï ª√–™“™π®–∫√‘‚¿§º—°
‚¥¬‡©≈’Ë¬ 60 °°. ‡¡◊ËÕ„™â§à“ªí®®—¬ 0.28 µSv/Bq ∑’Ë„™â
 ”À√—∫°“√ª√–‡¡‘πª√‘¡“≥√—ß ’ ¡¡Ÿ≈∑’Ë√à“ß°“¬ºŸâ„À≠à‰¥â√—∫
µàÕªï §”π«≥ª√‘¡“≥√—ß ’ ¡¡Ÿ≈µàÕªï®“° ¡°“√ (1)

Equivalent Dose (µSv/y)
= 0.28 (µSv/Bq) × 60 (kg/y) × Spe. Act.

Ra-226 (Bq/kg) (1)

4. °“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß∑“ß√—ß ’®“°°“√∫√‘‚¿§º—°„π

Õ.π“À¡àÕ¡  ®. ß¢≈“

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß∑“ß√—ß ’®“°°“√∫√‘‚¿§º—°∑’Ë¡’
°“√ªπ‡ªóôÕπ‡√‡¥’¬¡-226 ®–ª√–‡¡‘π®“°§à“ Radiation
Risk Factor (RRF) ‡ªìπªí®®—¬∑’Ëπ‘¬“¡¢÷Èπ„™â„π°“√ª√–‡¡‘π
§«“¡‡ ’Ë¬ß∑“ß√—ß ’®“°°“√∫√‘‚¿§º—° ‚¥¬¡’§à“ —¥ à«π√–À«à“ß
ª√‘¡“≥√—ß ’‡√‡¥’¬¡-226 ∑’Ë‰¥â√—∫µàÕªï °—∫ª√‘¡“≥√—ß ’Õâ“ßÕ‘ß
(reference dose, RfD) ´÷Ëß¡’§à“ 8 µSv/y (UNSCEAR,
2000)

RRF = Adult Annual Equivalent Dose(µSv / y)
RfD(µSv / y)

(2)

¥¬∑’Ë RRF < 1 ¡’§à“§«“¡‡ ’Ë¬ß∑“ß√—ß ’Õ¬Ÿà„π‡°≥±åª°µ‘
RRF > 1 ¡’§à“§«“¡‡ ’Ë¬ß∑“ß√—ß ’¡“°°«à“‡°≥±åª°µ‘

º≈·≈–°“√«‘‡§√“–Àåº≈

1. °—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-226 „πº—° „π‡¢µ

Õ.π“À¡àÕ¡ ·≈–°“√°√–®“¬„πæ◊Èπ∑’Ë

º≈°“√«‘‡§√“–Àå§à“°—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-
226 „πµ—«Õ¬à“ßº—°∑—ÈßÀ¡¥ 98 µ—«Õ¬à“ß ®“° Õ.π“À¡àÕ¡ ¡’
§à“Õ¬Ÿà√–À«à“ß 26-7882 mBq/kg (Table 2; Figure 4)
‡¡◊ËÕπ”¡“‡¢’¬π°√“ø·®°·®ß§«“¡∂’Ë æ∫«à“ ¢âÕ¡Ÿ≈¡’≈—°…≥–
°“√·®°·®ß·∫∫‡∫â‰ª∑“ß¢«“ (Figure 3a) §◊Õ¡’À“ß¬“«
‰ª∑“ß§à“ Ÿß ‚¥¬¡’§à“∑“ß ∂‘µ‘∑’Ë ”§—≠ ‰¥â·°à §à“‡©≈’Ë¬‡≈¢
§≥‘µ (arithmetic mean) §à“‡©≈’Ë¬‡√¢“§≥‘µ (geometric
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mean)  §à“¡—∏¬∞“π (median)  §à“‡∫’Ë¬ß‡∫π¡“µ√∞“π
(standard deviation) ‡∑à“°—∫ 1695, 1250, 1404 ·≈–
135 mBq/kg µ“¡≈”¥—∫  °“√·®°·®ß¢âÕ¡Ÿ≈¡’≈—°…≥–‡ªìπ
·∫∫ log normal (Figure 3b) ¥—ßπ—Èπ§à“‡©≈’Ë¬‡√¢“§≥‘µ
®÷ßπà“®–„™â‡ªìπ§à“µ—«·∑π∑’Ë¥’¢Õß°“√·®°·®ß§à“°—¡¡—πµ¿“æ
®”‡æ“–‡©≈’Ë¬¢Õß‡√‡¥’¬¡-226 „πµ—«Õ¬à“ßº—°∑—ÈßÀ¡¥·∫∫‰¡à
·¬°™π‘¥¢Õß Õ.π“À¡àÕ¡  ”À√—∫µ—«Õ¬à“ßº—°®“° Õ.∫“ß°≈Ë”
∑’ËÕ¬ŸàÀà“ßÕÕ°‰ª√“« 40 °¡. ®“° Õ.π“À¡àÕ¡ æ∫«à“ ¡’
ª√‘¡“≥‡√‡¥’¬¡-226 µË”°«à“ §◊Õ√–À«à“ß 220 mBq/kg „π
º—°§–πâ“ ·≈– 857 mBq/kg „πº—°µ”≈÷ß (Table 2) ‚¥¬
æ∫«à“ º—°„πÕ.π“À¡àÕ¡ ¡’ª√‘¡“≥‡√‡¥’¬¡-226 ‡©≈’Ë¬ Ÿß°«à“
º—°„π Õ.∫“ß°≈Ë” √“« 2.8-3.4 ‡∑à“ (Figure 5) ¬°‡«âπ„π
∂—Ë«Ωí°¬“«

‡π◊ËÕß®“°§à“°—¡¡—πµ¿“æ®”‡æ“–‡√‡¥’¬¡-226 ¡’°“√
°√–®“¬„π™à«ß°«â“ß´÷ËßÕ“®¡’ªí®®—¬¥â“π¿Ÿ¡‘ª√–‡∑»·≈–ªí®®—¬
Õ◊ËπÊ ‡°’Ë¬«¢âÕß¥â«¬  ®÷ß‰¥â·¬°«‘‡§√“–Àå°“√°√–®“¬¢Õß
‡√‡¥’¬¡-226 „πº—° µ“¡‡¢µ°“√ª°§√Õß√–¥—∫µ”∫≈ ¥—ßπ’È

µ”∫≈æ‘®‘µ√ º≈°“√«‘‡§√“–Àå§à“°—¡¡—πµ¿“æ®”‡æ“–
¢Õß‡√‡¥’¬¡-226 „πµ—«Õ¬à“ßº—° 25 µ—«Õ¬à“ß (Table 2;
Figure 4) æ∫«à“¡’§à“Õ¬Ÿà√–À«à“ß 167-2850 mBq/kg §à“
‡©≈’Ë¬‡√¢“§≥‘µ∑—Èßµ”∫≈‡∑à“°—∫ 1082 mBq/kg ·≈–¡’§à“
‡©≈’Ë¬ Ÿß ÿ¥æ∫„πº—°°«“ßµÿâß 2740 mBq/kg ·≈–µË” ÿ¥„π
∂—Ë«Ωí°¬“« 567 mBq/kg ‡ªìπ∑’Ë∑√“∫°—π«à“º—°°«“ßµÿâß‡ªìπ
º—°∑’Ë¡’ª√‘¡“≥·§≈‡´’¬¡ Ÿß (§â«π, 2522) (Table 3) ®÷ß
Õ“®¥Ÿ¥´÷¡∏“µÿ‡√‡¥’¬¡´÷Ëß‡ªìπ∏“µÿÀ¡Ÿà‡¥’¬«°—π°—∫·§≈‡´’¬¡‰«â
„πª√‘¡“≥ Ÿß¥â«¬À“°„πæ◊Èπ∑’Ë‡æ“–ª≈Ÿ°¡’°“√ªπ‡ªóôÕπ‡√‡¥’¬¡

Table 2. Average specific activity of Radium-226 in different types of vegetables in Namom and
Bangklam districts.

   Specific activity of Ra-226 in Vegetables grown in Namom District (mBq/kg)
  Type of vegetables

Namom Pijit Thungkamin Klongrang Namom Bang Klam
District sub-dist. sub-dist. sub-dist. sub-dist. Dist.

Ivy Gourd 1952 (20) - 1949 (7) 1715 (7) 2274 (6) 857(2)
Yellow Cassia 1603 (16) 1498 (2) 1349 (2) 1428 (5) 1865 (7) 689(1)
White Popinac 1261 (13) 1560 (1) 1251 (4) 1911 (2) 1065 (6) -
Yard Long Bean   314 (10)   567 (3)   184 (2)   466 (3)   122 (2) 657(1)
Swamp Cabbage 1000 (10)   866 (5) 1884 (3) -    553 (2) 409(1)
Egg Plant     927 (7)   927 (4)   664 (1) 1698 (1)    710 (1) 291(1)
Rice   1480 (7) 1223 (5) - 2385 (2) - -
Peanut   1655 (6) 1750 (2) - 1610 (4) - -
Spineless Amaranth   2975 (3) - 7690 (1) 1236 (1) 2770 (1) 514(1)
Chinese Cabbage   1163 (2) 1163 (2) - - - 263(1)
Mustart   2511 (2) 2740 (1) - 2302 (1) - 290(1)
Collards   1467 (1) - - 1467 (1) - 220(1)
Cucumbers     211 (1) - 211 (1) - - -

Minimum 26 167 26 326 50 220

Maximum 7,882 2,850 7,882 4,212 4,728 907

Arithmetic mean 1,695 1,281 2,102 1,746 1,713 505

Median 1,404 1,130 1,339 1,831 1,414 461

Geometric mean 1,250 1,082 1,253 1,457 1,220 450

Mean annual dose (µSv) 21 18 21 24 20 8

Standard error 33 63 59 69 68 46

Note the number in parenthesis indicates the number of samples
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„ππÈ”·≈–„π¥‘π  ´÷Ëß®“°º≈°“√«‘®—¬°Áæ∫«à“º—°™π‘¥Õ◊Ëπ∑’Ë¡’
ª√‘¡“≥·§≈‡´’¬¡ Ÿß®–¡’§à“°—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-
226  Ÿß¥â«¬ ‰¥â·°à °√–∂‘π (1560 mBq/kg) ¢’È‡À≈Á° (1498
mBq/kg) ·≈– º—°°“¥¢“« (1163 mBq/kg)

Õ¬à“ß‰√°Áµ“¡ ¬—ßµ√«®æ∫§à“°—¡¡—πµ¿“æ®”‡æ“–
‡√‡¥’¬¡-226  Ÿß„πº—°∑’Ë‚¥¬∑—Ë«‰ª∑√“∫°—π«à“¡’ª√‘¡“≥
·§≈‡´’¬¡µË” (Table 3) ‰¥â·°à ¢â“« (1223 mBq/kg) ·≈–

∂—Ë«≈‘ ß (1750 mBq/kg)  à«πº—°∑’Ë‚¥¬∑—Ë«‰ª¡’ª√‘¡“≥
·§≈‡´’¬¡πâÕ¬®–æ∫«à“¡’§à“°—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-
226 πâÕ¬‡™àπ°—π ‰¥â·°à ∂—Ë«Ωí°¬“« ¡’§à“‡∑à“°—∫ 567 mBq/
kg

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º—°µ—«Õ¬à“ß®“° Õ.∫“ß°≈Ë” æ∫«à“
º—°µ—«Õ¬à“ß®“° µ.æ‘®‘µ√ Õ.π“À¡àÕ¡ ¡’ª√‘¡“≥‡√‡¥’¬¡-226
‡©≈’Ë¬ Ÿß°«à“„πº—°®“° Õ.∫“ß°≈Ë” ª√–¡“≥ 2.4-2.5 ‡∑à“

Figure 3. Histograms showing the distribution of Ra-226 in all vegetables samples on (a)
a linear scale and (b) a log scale.

Figure 4. Box Whisker plot showing the specific activities of Ra-226 in different types of
vegetable in Namom District, Songkhla Province.
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(Figure 5)
µ”∫≈π“À¡àÕ¡  º≈°“√«‘‡§√“–Àå§à“°—¡¡—πµ¿“æ

®”‡æ“–¢Õß‡√‡¥’¬¡-226 „πµ—«Õ¬à“ßº—° 25 µ—«Õ¬à“ß(Table
2; Figure 4) æ∫«à“¡’§à“Õ¬Ÿà√–À«à“ß 50-4728 mBq/kg
§à“‡©≈’Ë¬‡√¢“§≥‘µ∑—Èßµ”∫≈‡∑à“°—∫ 1220 mBq/kg §à“‡©≈’Ë¬

 Ÿß ÿ¥æ∫„πº—°‚¢¡ 2770 mBq/kg ·≈–µË” ÿ¥æ∫„π∂—Ë«
Ωí°¬“« 122 mBq/kg ´÷Ëßº—°‚¢¡°Á‡ªìπº—°∑’Ëπ‘¬¡∫√‘‚¿§
‡æ√“–¡’ª√‘¡“≥·§≈‡´’¬¡ Ÿß (Table 3) πÕ°®“°π—Èπ„πº—°
∑’Ë¡’·§≈‡´’¬¡ Ÿßª√–‡¿∑Õ◊Ëπ °Áæ∫«à“¡’ª√‘¡“≥‡√‡¥’¬¡-226
 Ÿß ‰¥â·°à µ”≈÷ß ¢’È‡À≈Á° ·≈–°√–∂‘π ¡’§à“‡∑à“°—∫ 2274,

Table 3. Weight ratio, calcium content, annual effective dose and radiation risk factor in
different types of vegetables.

Type of vegetables Weight ratio *Calcium content in Mean annual Radiation Risk
(dry/ fresh) vegetables 100 g (mg) Dose (µµµµµSv) Factor (RRF)

Ivy Gourd 0.024 126 33 4.13
Yellow Cassia 0.049 156 27 3.38
White Popinac 0.041 137 21 2.63
Yard Long Bean 0.032 42 5 0.63
Swamp Cabbage 0.240 73 17 2.13
Egg Plant 0.035 38 16 2.00
Rice 0.250 8 25 3.13
Peanut 0.199 59 28 3.50
Spineless Amaranth 0.040 500 50 6.25
Chinese cabbage 0.015 147 20 2.50
Mustart 0.020 220 42 5.25
Collards 0.018 250 25 3.13
Cucumbers 0.014 25 4 0.50

* §â«π, 2522. ‚¿™π»“ µ√å.

Figure 5. Histograms showing the specific activities of Ra-226 in different types of vegetable
in Namom District, comparing with those in Bang Klam District, Songkhla Province.
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1865 ·≈– 1065 mBq/kg µ“¡≈”¥—∫  à«πº—°∑’Ë¡’ª√‘¡“≥
·§≈‡´’¬¡µË” ®–¡’§à“°—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-226
πâÕ¬‡™àπ°—π ‰¥â·°à ∂—Ë«Ωí°¬“« ¡’§à“‡∑à“°—∫ 122 mBq/kg
‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º—°µ—«Õ¬à“ß®“° Õ.∫“ß°≈Ë” æ∫«à“ º—°

µ—«Õ¬à“ß®“° µ.π“À¡àÕ¡ Õ.π“À¡àÕ¡ ¡’ª√‘¡“≥‡√‡¥’¬¡-226
‡©≈’Ë¬ Ÿß°«à“„πº—°®“° Õ.∫“ß°≈Ë” ª√–¡“≥ 2.7-3.4 ‡∑à“
(Figure 5)

µ”∫≈§≈ÕßÀ√—ß  º≈°“√«‘‡§√“–Àå§à“°—¡¡—πµ¿“æ

Figure 6. Specific activity of Ra-226 in different type of vegetables at the position of sampling
sites. Different symbol colors and sizes indicate the interval of Ra-226 concentra-
tion. Different types of vegetable are separately shown; (a) Ivy Gourd, (b) Yellow
Cassia, (c) White Popinac, (d) Yard Long Bean, (e) Swamp Cabbage, (f) Egg Plant,
(g) Rice and (h) Peanut.
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®”‡æ“–¢Õß‡√‡¥’¬¡-226 „πµ—«Õ¬à“ßº—° 27 µ—«Õ¬à“ß (Table
2; Figure 4) æ∫«à“¡’§à“Õ¬Ÿà√–À«à“ß 326-4212 mBq/kg
§à“‡©≈’Ë¬‡√¢“§≥‘µ∑—Èßµ”∫≈‡∑à“°—∫ 1457 mBq/kg §à“‡©≈’Ë¬
 Ÿß ÿ¥æ∫„π¢â“« ·≈–µË” ÿ¥æ∫„π∂—Ë«Ωí°¬“«¡’§à“‡∑à“°—∫ 2385
·≈– 466 mBq/kg µ“¡≈”¥—∫ ®–‡ÀÁπ«à“„π¢â“«¡’ª√‘¡“≥
·§≈‡´’¬¡πâÕ¬·µàæ∫ª√‘¡“≥‡√‡¥’¬¡ Ÿß ´÷ËßÕ“®‡π◊ËÕß¡“®“°
®ÿ¥∑’Ë∑”°“√‡°Á∫µ—«Õ¬à“ß¡“«‘‡§√“–Àå ¡’§à“§«“¡‡¢â¡¢âπ¢Õß
‡√‡¥’¬¡-226 „ππÈ” Ÿß (177.8 mBq/l; ®‡√ ·≈–§≥–, 2548)
·≈–∫√‘‡«≥∑’Ë‡æ“–ª≈Ÿ°¢â“«‡ªìπ∑’Ë≈ÿà¡Õ¬Ÿà„°≈â·π«≈”πÈ” “¬À≈—°
„πæ◊Èπ∑’Ë‰À≈¡“®“°·π«‡∑◊Õ°‡¢“À‘π·°√π‘µ∑’ËÕ¬Ÿà„°≈â·π«√Õ¬
‡≈◊ËÕπ´÷ËßÕ“®¡’°“√ºÿæ—ß¢Õß·√à∏“µÿµà“ßÊ æ—¥æ“¡“µ“¡°√–· 
πÈ”‰¥â πÕ°®“°π’È¬—ßæ∫«à“∂—Ë«≈‘ ß∑’Ë∑”°“√‡°Á∫µ—«Õ¬à“ß®“°®ÿ¥
‡¥’¬«°—π°Á¡’§à“§«“¡‡¢â¡¢âπ‡√‡¥’¬¡-226  Ÿß (1610 mBq/
kg) ‡™àπ°—π ´÷Ëß„πº—°™π‘¥π’È°Á¡’ª√‘¡“≥·§≈‡´’¬¡πâÕ¬ ‡¡◊ËÕ
æ‘®“√≥“º—°™π‘¥Õ◊Ëπ∑’Ë¡’ª√‘¡“≥·§≈‡´’¬¡ Ÿß ‰¥â·°à µ”≈÷ß
¢’È‡À≈Á° °√–∂‘π ¡–‡¢◊Õ º—°‚¢¡ º—°°«“ßµÿâß ·≈–§–πâ“ ¡’
ª√‘¡“≥‡√‡¥’¬¡-226  Ÿß‡™àπ°—π ¡’§à“‡∑à“°—∫ 1715, 1428,
1911, 1698, 1236, 2302 ·≈– 1467 mBq/kg µ“¡
≈”¥—∫ „πº—°∑’Ë¡’ª√‘¡“≥·§≈‡´’¬¡πâÕ¬ ‰¥â·°à ∂—Ë«Ωí°¬“« ¡’
§à“°—¡¡—πµ¿“æ®”‡æ“–‡√‡¥’¬¡-226 ‡∑à“°—∫ 466 mBq/kg
®–‡ÀÁπ«à“§à“°—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-226 ¡’°“√
°√–®“¬µ—«¢Õß§à“§«“¡‡¢â¡¢âπ§àÕπ¢â“ß ŸßÕ“®æ∫‰¥â∑—Ë«
∫√‘‡«≥∑’Ë∑”°“√»÷°…“ (Figures 6 ·≈– 7)

Figure 7. Specific activity of Ra-226 in vegetables at the position of sampling sites. Different
symbol colors the interval of specific activities of Ra-226. Different activities are
separately shown; (a) specific activities > 500 mBq/kg (b) >1000 mBq/kg and (c)
> 2000 mBq/kg.

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫º—°µ—«Õ¬à“ß®“° Õ.∫“ß°≈Ë” æ∫«à“
º—°µ—«Õ¬à“ß®“° µ.§≈ÕßÀ√—ß Õ.π“À¡àÕ¡ ¡’ª√‘¡“≥‡√‡¥’¬¡-
226 ‡©≈’Ë¬ Ÿß°«à“„πº—°®“° Õ.∫“ß°≈Ë” ª√–¡“≥ 3.2-4 ‡∑à“
(Figure 5)

µ”∫≈∑ÿàß¢¡‘Èπ   º≈°“√«‘‡§√“–Àå§à“°—¡¡—πµ¿“æ
®”‡æ“–¢Õß‡√‡¥’¬¡-226 „πµ—«Õ¬à“ßº—° 21 µ—«Õ¬à“ß (Table
2; Figure 4) æ∫«à“¡’§à“Õ¬Ÿà√–À«à“ß 26-7882 mBq/kg
§à“‡©≈’Ë¬‡√¢“§≥‘µ∑—Èßµ”∫≈‡∑à“°—∫ 1253 mBq/kg §à“‡©≈’Ë¬
 Ÿß ÿ¥æ∫„πº—°‚¢¡ ·≈–µË” ÿ¥æ∫„π∂—Ë«Ωí°¬“« ¡’§à“‡∑à“°—∫
7690 ·≈– 184 mBq/kg µ“¡≈”¥—∫ „πº—°™π‘¥Õ◊Ëπ°Á¡’
ª√‘¡“≥‡√‡¥’¬¡ Ÿß‡™àπ‡¥’¬«°—π ‰¥â·°à µ”≈÷ß (1949 mBq/
kg) º—°∫ÿâß (1884 mBq/kg) ¢’È‡À≈Á° (1349 mBq/kg) ·≈–
°√–∂‘π (1251 mBq/kg)  à«π„π∂—Ë«Ωí°¬“«¬—ß§ßµ√«®æ∫
ª√‘¡“≥‡√‡¥’¬¡µË” 184 mBq/kg „π¡–‡¢◊Õ (884 mBq/
kg) ·≈–·µß°«“ (211 mBq/kg) °Á‡™àπ‡¥’¬«°—π  ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫º—°µ—«Õ¬à“ß®“° Õ.∫“ß°≈Ë” æ∫«à“ º—°µ—«Õ¬à“ß
®“° µ.∑ÿàß¢¡‘Èπ Õ.π“À¡àÕ¡ ¡’ª√‘¡“≥‡√‡¥’¬¡-226 ‡©≈’Ë¬ Ÿß
°«à“„πº—°®“° Õ.∫“ß°≈Ë”ª√–¡“≥ 2.8-4.2 ‡∑à“ (Figure 5)

®“°°“√«‘‡§√“–Àå„π√–¥—∫µ”∫≈ æ∫«à“§à“°—¡¡—πµ¿“æ
®”‡æ“–¢Õß‡√‡¥’¬¡-226 ®–¡’§à“ Ÿß„πµ—«Õ¬à“ßº—°∑’Ë¡’ª√‘¡“≥
·§≈‡´’¬¡ Ÿß ‰¥â·°à µ”≈÷ß ¢’È‡À≈Á° °√–∂‘π º—°°«“ßµÿâß §–πâ“
º—°‚¢¡ º—°°“¥¢“« ·≈–º—°∫ÿâß  à«π„πº—°∑’Ëµ√«®æ∫«à“¡’
°—¡¡—πµ¿“æ®”‡æ“–‡√‡¥’¬¡-226 µË”  à«π„À≠à®–¡’ª√‘¡“≥
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Table 4. Specific activities, annual effective dose and radiation risk factor for Radium-226 in
vegetables in other studies.

          Region/Country Specific activity Annual Dose Risk Factor  References
Ra-226 (mBq/kg) (µµµµµSv)*

Europe
Germany 6-1,150 0.10-19.32 0.013-2.415 Globel et al., 1980
Italy 27-44 0.45-0.74 0.056-0.093 De Bortoli et al., 1972
Poland 37-43 0.62-0.72 0.078-0.090 Pietrzak-Flis, 1997
U.K. 2.2-170 0.04-2.86 0.005-0.358 Bradley et al., 1993

North America
United Stated 56 0.94 0.113 Fisenne et al., 1987

Asia
India
China 75 1.26 0.16 Zhuo et al., 2001

Namom District,
  Songkhla Province Thailand 26-7,882 0.44-132.42 0.055-16.55
  - Pijit sub-district 1,082 18 2.25 This study
  - Namom sub-district 1,220 20 2.50
  -Thungkamin sub-district 1,253 21 2.63
  - Klongrang sub-district 1,457 24 3.00

Bang Klam District,
  Songkhla Province Thailand 450 8 1.00 This study

Reference value 50 0.84 0.105 UNSCEAR 2000

* Annual doses estimated using the factors in UNSCEAR (2000)

Figure 8.  Radiation risk factor for different types of vegetables grown in Namom district.
(Color figure can be viewed in the electronic version)
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·§≈‡´’¬¡µË”‡™àπ°—π ‰¥â·°à ∂—Ë«Ωí°¬“« ·µß°«“ ·≈–¡–‡¢◊Õ
¬°‡«âπ „π¢â“« ·≈–∂—Ë«≈‘ ß (Tables 2 ·≈– 3) ∑’Ëµ√«®æ∫
«à“¡’‡√‡¥’¬¡-226  Ÿß ´÷ËßÕ“®‡π◊ËÕß¡“®“°≈—°…≥–°“√‡æ“–
ª≈Ÿ°¢Õßæ◊™∑—Èß Õß™π‘¥∑’Ë‡¡≈Á¥Õ¬Ÿà„°≈â°—∫¥‘π·≈–πÈ”∑’Ëªπ
‡ªóôÕπ‡√‡¥’¬¡ Ÿß ®÷ß¥Ÿ¥´÷¡‰«â‰¥â¡“° Õ¬à“ß‰√°Áµ“¡¬—ß‰¡à¡’¢âÕ
 √ÿª∑’Ë™—¥‡®π„π‡√◊ËÕßπ’È

2. °“√°√–®“¬¢Õß‡√‡¥’¬¡-226 ·≈–§«“¡ —¡æ—π∏å°—∫

≈—°…≥–¿Ÿ¡‘ª√–‡∑»¢Õß Õ.π“À¡àÕ¡

À“°æ‘®“√≥“≈—°…≥–¿Ÿ¡‘ª√–‡∑»¢Õß Õ.π“À¡àÕ¡ ®–
æ∫«à“¡’‡∑◊Õ°‡¢“≈âÕ¡√Õ∫Õ¬Ÿà 3 ¥â“π ¡’∑’Ë√“∫≈ÿà¡Õ¬ŸàµÕπ°≈“ß
¢ÕßÕ”‡¿Õ  ‡∑◊Õ°‡¢“À‘π·°√π‘µ«“ßµ—«‡ªìπ¢Õ∫‡¢µ∑“ß
µ–«—πÕÕ°  ∑‘»„µâ  ·≈–∑“ßµ–«—πµ°∫“ß à«π  ( —≠≈—°…≥å
GR „π Figure 2)   «— ¥‘Ï (2545)  ”√«®∏√≥’øî ‘° å¢Õß
æ◊Èπ∑’Ë Õ.π“À¡àÕ¡ æ∫À‘π·°√π‘µ‡ªìπÀ‘π∞“πÕ¬Ÿà„π√–¥—∫µ◊Èπ
≈”§≈Õß∏√√¡™“µ‘„πæ◊Èπ∑’Ë‡√‘Ë¡µâπ®“°‡∑◊Õ°‡¢“À‘π·°√π‘µ∑“ß
µ–«—πÕÕ°·≈–∑“ß„µâ·≈â«‰À≈ºà“π‰ª°≈“ßæ◊Èπ∑’Ë·≈â«‰À≈
‡≈’È¬«ÕÕ°‰ª∑“ßµ–«—πµ°ºà“π§≈ÕßÀ«–∑’Ë‡ªìπ§≈Õß “¬À≈—°
≈ß Ÿà§≈ÕßÕŸàµ–‡¿“∑’Ë Õ.À“¥„À≠à µ”∫≈∑ÿàß¢¡‘Èπ„πÕ¥’µ‡§¬¡’
°“√∑”‡À¡◊Õß·√à¥’∫ÿ°∑’Ëæ∫Ωíßª√–Õ¬Ÿà„πÀ‘π·°√π‘µ ·≈–‡§¬¡’
√“¬ß“π°“√æ∫·√à°—¡¡—πµ√—ß ’ Ÿß∑Õ√å‡∫Õ√å‰π∑å„π µ.∑ÿàß¢¡‘Èπ
¡’√Õ¬‡≈◊ËÕπ∑“ßµÕπ„µâ¢Õßæ◊Èπ∑’Ë„π µ.§≈ÕßÀ√—ß·≈–∑ÿàß¢¡‘Èπ
(∏ß™—¬, 2527) ®÷ßÕ“®∑”„ÀâÀ‘π·°√π‘µ¢Õßæ◊Èπ∑’Ë‡°‘¥°“√·µ°
 ≈“¬µ—«‡ªóòÕ¬¬ÿà¬ (decomposed granite) °≈“¬‡ªìπ¥‘π≈÷°
≈ß„π™—ÈπÀ‘π ´÷ËßÕ“®¡’ à«π‡°’Ë¬«¢âÕß°—∫°“√°√–®“¬ªπ‡ªóôÕπ
‡√‡¥’¬¡-226 „πæ◊Èπ∑’Ë Õ.π“À¡àÕ¡∑—ÈßÀ¡¥

‡¡◊ËÕæ‘®“√≥“§à“°—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-226
„πº—°∑ÿ°™π‘¥®“°®ÿ¥‡°Á∫µ—«Õ¬à“ß∑—ÈßÀ¡¥ 98 µ—«Õ¬à“ß æ∫
«à“§à“°—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-226 ¡’°“√°√–®“¬
 ¡Ë”‡ ¡Õ∑—Ë«‰ª∑—Èß Õ.π“À¡àÕ¡ (Figures 6 ·≈– 7) ∑—Èß§à“
 Ÿß·≈–µË” (¢÷Èπ°—∫™π‘¥¢Õßº—°¥—ß∑’Ë‰¥â«‘‡§√“–Àå‰ª·≈â«) ‡¡◊ËÕ
·∫àß√–¥—∫°—¡¡—πµ¿“æÕÕ°‡ªìπ  3  √–¥—∫  §◊Õ  √–¥—∫§à“
°—¡¡—πµ¿“æ®”‡æ“– Ÿß°«à“ 500 mBq/kg (Figure 7a)
æ∫«à“¡’°“√°√–®“¬§√Õ∫§≈ÿ¡æ◊Èπ∑’Ë‚¥¬√Õ∫„π Õ.π“À¡àÕ¡∑—Èß
µ.æ‘®‘µ√ π“À¡àÕ¡ §≈ÕßÀ√—ß ·≈–∑ÿàß¢¡‘Èπ ‡¡◊ËÕ«‘‡§√“–Àå°“√
°√–®“¬¢Õßº—°∑’Ë¡’°—¡¡—πµ¿“æ®”‡æ“– Ÿß°«à“ 1000 mBq/
kg (Figure 7b) ·≈– Ÿß°«à“ 2000 mBq/kg (Figure
7c) °Á¬—ß —ß‡°µ‡ÀÁπ«à“¡’°“√°√–®“¬§√Õ∫§≈ÿ¡∑—Ë«∑—Èßæ◊Èπ∑’Ë

Õ.π“À¡àÕ¡ ‡™àπ‡¥’¬«°—π Õ“® —ß‡°µ‡ÀÁπ«à“®–‡ªìπ°≈ÿà¡°âÕπ
µ√ß∫√‘‡«≥„°≈â‡ âπ∑“ßπÈ” ‡™àπ ≈”§≈Õß ÷́Ëß°Á§◊Õ∫√‘‡«≥∑’Ë
‡ªìπ™ÿ¡™π À¡Ÿà∫â“π ∑’Ë¡’‡ âπ∑“ß —≠®√ ‡π◊ËÕß®“°‡ªìπ∫√‘‡«≥
∑’Ë π„®»÷°…“

®÷ß¡’§«“¡‡ªìπ‰ª‰¥âÕ¬à“ßπâÕ¬  2  ª√–°“√  ∑’Ë®–
Õ∏‘∫“¬°“√°√–®“¬Õ¬à“ß ¡Ë”‡ ¡Õ¢Õß‡√‡¥’¬¡-226 „πæ◊Èπ∑’Ë
Õ.π“À¡àÕ¡ §◊Õ (1) ·À≈àß°”‡π‘¥¢Õß‡√‡¥’¬¡-226 Õ¬Ÿà„πæ◊Èπ∑’Ë
µâππÈ”„π‡∑◊Õ°‡¢“À‘π·°√π‘µ ‚¥¬‡©æ“–∫√‘‡«≥∑’ËÀ‘π·°√π‘µ
ºÿæ—ß‡ªóòÕ¬¬ÿà¬®π°≈“¬ ¿“æ‡ªìπ¥‘π∑’Ë¡’§«“¡æ√ÿπ Ÿß ∫√‘‡«≥
√Õ¬‡≈◊ËÕπ∑’ËÕ¬Ÿà∑“ß∑‘»„µâ¢Õß µ.∑ÿàß¢¡‘Èπ ·≈– µ.§≈ÕßÀ√—ß „π
æ◊Èπ∑’Ëπ’Èæ∫¡’°“√ªπ‡ªóôÕπ‡√‡¥’¬¡ Ÿß„ππÈ”∫àÕ (®‡√, 2548)
·≈–„πº—° ‚¥¬‡√‡¥’¬¡-226 °√–®“¬§≈ÿ¡æ◊Èπ∑’Ë∑—ÈßÕ”‡¿Õºà“π
∑“ß√–∫∫πÈ”∏√√¡™“µ‘∑—ÈßπÈ”º‘«¥‘π·≈–√–∫∫πÈ”„µâ¥‘π ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëßºà“π∑“ß§≈Õß “¢“·≈–§≈Õß “¬À≈—°§◊Õ
§≈ÕßÀ«– ·≈–/À√◊Õ ª√–°“√∑’Ë (2) ‡π◊ËÕß®“°™—ÈπÀ‘π∞“π„π
æ◊Èπ∑’Ë à«π„À≠à„π Õ.π“À¡àÕ¡‡ªìπÀ‘π·°√π‘µ∑’Ëæ∫Õ¬Ÿà„π√–¥—∫
µ◊Èπ 3-15 ‡¡µ√ ( «— ¥‘Ï, 2545) ·≈–‡ªìπÀ‘π·°√π‘µ™π‘¥∑’Ë
ªπ‡ªóôÕπ “√°—¡¡—πµ√—ß ’∏√√¡™“µ‘ Ÿß ( ÿ°‘®, 2550) ¥—ßπ—Èπ
„πæ◊Èπ∑’ËÕ.π“À¡àÕ¡ à«π„À≠à„µâæ◊Èπ¥‘π°Á®–¡’·À≈àß°”‡π‘¥¢Õß
‡√‡¥’¬¡-226 Õ¬Ÿà∑—Ë«‰ª ·≈–æ√âÕ¡∑’Ë®–ª≈¥ª≈àÕ¬‡√‡¥’¬¡-226
ÕÕ°¡“‡¡◊ËÕÀ‘π‡°‘¥°“√ºÿæ—ß ≈“¬µ—«

3. °“√ª√–‡¡‘πª√‘¡“≥√—ß ’®“°‡√‡¥’¬¡-226 ∑’Ë√à“ß°“¬

‰¥â√—∫®“°°“√∫√‘‚¿§º—°µàÕªï

°“√ª√–‡¡‘π°“√∫√‘‚¿§º—°∑’Ë¡’°“√ªπ‡ªóôÕπ‡√‡¥’¬¡-
226 ¢Õß™“« Õ.π“À¡àÕ¡  ®. ß¢≈“ ‚¥¬Õπÿ‚≈¡„™â‡°≥±å¢Õß
UNSCEAR (2000) „π‡«≈“ 1 ªï §π (ºŸâ„À≠à) ®–∫√‘‚¿§
º—° 60 °°. ‡¡◊ËÕ„™â§à“ªí®®—¬ 0.28 µSv/Bq ´÷Ëß„™â ”À√—∫
°“√ª√–‡¡‘πª√‘¡“≥√—ß ’ ¡¡Ÿ≈∑’Ë√à“ß°“¬‰¥â√—∫µàÕªï (adult
annual equivalent dose)  º≈°“√§”π«≥ª√‘¡“≥√—ß ’
ª√– ‘∑∏‘º≈∑’Ë‰¥â√—∫®“°°“√∫√‘‚¿§º—°„π Õ.π“À¡àÕ¡ · ¥ß„π
Table 3

Õß§å°√ ICRP (International Commission on
Radiological Protection) ‰¥â°”Àπ¥‡°≥±åª√‘¡“≥√—ß ’∑’Ë
∫ÿ§§≈∑—Ë«‰ª‰¥â√—∫®“°√—ß ’∑ÿ°™π‘¥¥â«¬§à“ª√‘¡“≥√—ß ’¢π“¥‡ ’Ë¬ß
(committed dose) ¢Õß°“√¥◊Ë¡πÈ”·≈–Õ“À“√∑’Ëªπ‡ªóôÕπ
 “√°—¡¡—πµ√—ß ’‰«â∑’Ë 0.1 mSv ·≈–§à“ª√‘¡“≥√—ß ’®–µâÕß
‰¡à‡°‘π√–¥—∫ª≈Õ¥¿—¬´÷Ëß°”Àπ¥‰«â∑’Ë 1 mSv µàÕªï (dose
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limit; ICRP60, 1991) ´÷Ëß‡ªìπª√‘¡“≥√—ß ’∑’Ë Ÿß¡“°‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥√—ß ’∑’Ë‰¥â√—∫®“°°“√∫√‘‚¿§º—° Õ¬à“ß‰√
°Áµ“¡ UNSCEAR ‰¥â· ¥ß§à“ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈
(effective dose rate) ∑’Ë®–‰¥â√—∫®“°‡√‡¥’¬¡-226 µàÕÕ“¬ÿ-
πÈ”Àπ—° «à“‰¡à§«√‡°‘π 8 µSv/ªï „π°“√»÷°…“§√—Èßπ’È‰¥â„™â
‡°≥±åπ’È‡æ◊ËÕª√–‡¡‘πª√‘¡“≥√—ß ’∑’Ë®–‰¥â√—∫‡√‡¥’¬¡-226 ®“°
°“√∫√‘‚¿§º—°¢Õßª√–™“™π™“«Õ.π“À¡àÕ¡ ‚¥¬·¬°æ‘®“√≥“
„π√–¥—∫µ”∫≈ ¥—ßπ’È

µ”∫≈æ‘®‘µ√   §à“ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈‡©≈’Ë¬∑’Ë
ª√–™“™π®–‰¥â√—∫®“°°“√∫√‘‚¿§º—°ªπ‡ªóôÕπ‡√‡¥’¬¡-226 µàÕ
ªï ¡’§à“ 18 µSv ‚¥¬ºŸâ∑’Ë∫√‘‚¿§º—°°«“ßµÿâß®–‰¥â√—∫ª√‘¡“≥
√—ß ’ª√– ‘∑∏‘º≈ Ÿß∑’Ë ÿ¥ ‡∑à“°—∫ 46 µSv/ªï ·≈–µË” ÿ¥„π
∂—Ë«Ωí°¬“« ‡∑à“°—∫ 9.5 µSv/ªï ‚¥¬ºŸâ∑’Ë∫√‘‚¿§∂—Ë«≈‘ ß ¢’È‡À≈Á°
·≈–°√–∂‘π ®–‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈„°≈â‡§’¬ß°—π
¡’§à“‡∑à“°—∫ 29.4 25 ·≈– 26 µSv/ªï µ“¡≈”¥—∫ ´÷Ëß¡’§à“
 Ÿß‡°‘π°«à“‡°≥±åª°µ‘ 8 µSv/ªï

µ”∫≈π“À¡àÕ¡ §à“ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈‡©≈’Ë¬∑’Ë
ª√–™“™π®–‰¥â√—∫®“°°“√∫√‘‚¿§‡√‡¥’¬¡-226 „πº—°µàÕªï
¡’§à“  20  µSv  ‚¥¬ºŸâ∑’Ë∫√‘‚¿§º—°‚¢¡®–‰¥â√—∫ª√‘¡“≥√—ß ’
ª√– ‘∑∏‘º≈ Ÿß ÿ¥ 47 µSv/ªï ÷́Ëß¡’§à“„°≈â‡§’¬ß°—∫µ”≈÷ß ·≈–
¢’È‡À≈Á°‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈ ‡∑à“°—∫ 38 ·≈– 31
µSv/ªï  µ“¡≈”¥—∫   Ÿß‡°‘π‡°≥±åª°µ‘  (8  µSv/ªï)  ·≈–
 ”À√—∫„π∂—Ë«Ωí°¬“«‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈µË” ÿ¥ 2 µSv/
ªï ‰¡à‡°‘π‡°≥±åª°µ‘ (8 µSv/ªï)

µ”∫≈§≈ÕßÀ√—ß  §à“ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈‡©≈’Ë¬∑’Ë
ª√–™“™π‰¥â√—∫µàÕªï ¡’§à“ 24 µSv ‚¥¬ºŸâ∑’Ë∫√‘‚¿§¢â“«®–‰¥â
√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈ Ÿß ÿ¥ 40 µSv/ªï „°≈â‡§’¬ß°—∫
°“√∫√‘‚¿§µ”≈÷ß ¢’È‡À≈Á° °√–∂‘π ¡–‡¢◊Õ ∂—Ë«≈‘ ß º—°‚¢¡
º—°°«“ßµÿâß ·≈–§–πâ“ ¡’§à“‡∑à“°—∫ 28, 24, 32, 29, 27,
21, 39 ·≈– 25 µSv/ªï µ“¡≈”¥—∫ ´÷Ëß¡’§à“‡°‘π°«à“‡°≥±å
ª°µ‘ ·≈–°“√∫√‘‚¿§∂—Ë«Ωí°¬“«®–‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘-
º≈πâÕ¬∑’Ë ÿ¥ 8 µSv/ªï Õ¬Ÿà„π‡°≥±åª°µ‘

µ”∫≈∑ÿàß¢¡‘Èπ   §à“ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈‡©≈’Ë¬∑’Ë
ª√–™“™π‰¥â√—∫µàÕªï ¡’§à“ 21 µSv ‚¥¬ºŸâ∑’Ë∫√‘‚¿§º—°‚¢¡®–
‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈„πª√‘¡“≥ Ÿß ÿ¥ 129 µSv/ªï
·≈–°“√∫√‘‚¿§∂—Ë«Ωí°¬“«®–‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈µË” ÿ¥
3 µSv/ªï °“√∫√‘‚¿§º—°™π‘¥Õ◊Ëπ ‰¥â·°à µ”≈÷ß ¢’È‡À≈Á° °√–∂‘π
¡–‡¢◊Õ ·≈–º—°∫ÿâß §à“ª√–‡¡‘πª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈∑’Ë‰¥â√—∫

µàÕªï¡’§à“ 33, 23, 21, 11 ·≈– 32 µSv ´÷Ëß Ÿß‡°‘π°«à“
‡°≥±åª°µ‘ ·≈–°“√∫√‘‚¿§·µß°«“®–‰¥â√—∫ª√‘¡“≥√—ß ’
ª√– ‘∑∏‘º≈µàÕªï‡∑à“°—∫ 4 µSv ́ ÷Ëß¡’§à“„°≈â‡§’¬ß°—∫∂—Ë«Ωí°¬“«
·≈–Õ¬Ÿà„π‡°≥±åª°µ‘

®“°°“√»÷°…“ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈∑’Ëª√–™“™π„π
æ◊Èπ∑’Ë Õ.π“À¡àÕ¡®–‰¥â√—∫®“°°“√∫√‘‚¿§º—°ªπ‡ªóôÕπ‡√‡¥’¬¡-
226  ‚¥¬§‘¥‡©≈’Ë¬∑—ÈßÕ”‡¿Õ¡’§à“ 21 µSv/ªï ´÷Ëß®—¥‡ªìπ§à“∑’Ë
 Ÿß¡“°‡¡◊ËÕ‡∑’¬∫°—∫ª√–™“™π¢Õßª√–‡∑»„π‡¢µ∑«’ª¬ÿ‚√ª
´÷Ëß‰¥â√—∫ 0.04-19.32 µSv/ªï ª√–™“™π„π∑«’ª‡Õ‡™’¬ 1.26
µSv/ªï (Table 4)  ·≈–‡¡◊ËÕæ‘®“√≥“‡ª√’¬∫‡∑’¬∫°—∫§à“
Õâ“ßÕ‘ß∑’Ëµ√«®«—¥®“°∑—Ë«‚≈°¢ÕßÕß§å°“√ UNSCEAR (2000)
´÷Ëß· ¥ß§à“‡©≈’Ë¬‰«â∑’Ë 0.84 µSv/ªï (Table 4) ®–‡ÀÁπ‰¥â«à“
™“«Õ.π“À¡àÕ¡‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈®“°°“√∫√‘‚¿§
‡√‡¥’¬¡-226 „πº—° Ÿß°«à“‡°≥±åª°µ‘∑’Ë°”Àπ¥‰«â§àÕπ¢â“ß¡“°

4. §«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥√—ß ’‡√‡¥’¬¡-226 ∑’Ë¡’Õ¬Ÿà

„πº—°·µà≈–™π‘¥

®“°°“√ª√–‡¡‘πª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈∑’Ë‰¥â√—∫®“°
°“√∫√‘‚¿§‡√‡¥’¬¡-226 „πº—°„πÕ.π“À¡àÕ¡ æ∫«à“¡’§à“‡°‘π
°«à“§à“¡“µ√∞“π∑’Ë°”Àπ¥§◊Õ 8 µSv/ªï (UNSCEAR, 2000)
‡¡◊ËÕπ”¡“®—¥Õ—π¥—∫º—°·µà≈–™π‘¥∑’Ëª√–™“™π®–‰¥â√—∫ª√‘¡“≥
√—ß ’ª√– ‘∑∏‘º≈®“°°“√∫√‘‚¿§º—° Ÿß∑’Ë ÿ¥ 5 Õ—π¥—∫·√°
ª√–°Õ∫¥â«¬ º—°‚¢¡ (50 µSv/ªï) º—°°«“ßµÿâß (42 µSv/ªï)
µ”≈÷ß (39 µSv/ªï) ∂—Ë«≈‘ ß (28 µSv/ªï) ·≈–¢’È‡À≈Á° (27
µSv/ªï) æ‘®“√≥“‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥·§≈‡ ’́¬¡∑’Ëæ∫„π
º—°·µà≈–™π‘¥ (Table 2) æ∫«à“¡’ª√‘¡“≥·§≈‡´’¬¡‡ªìπ
 à«πª√–°Õ∫ Ÿß ¬°‡«âπ„π∂—Ë«≈‘ ß ÷́Ëß¡’·§≈‡ ’́¬¡‡æ’¬ß 59 ¡°.
µàÕπÈ”Àπ—°∂—Ë«≈‘ ß 100 °√—¡ ´÷Ëß¡’§à“πâÕ¬‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫
°—∫º—°™π‘¥Õ◊Ëπ ·µà®“°≈—°…≥–°“√‡æ“–ª≈Ÿ°¢Õß∂—Ë«≈‘ ß‚¥¬
‡¡≈Á¥∂—Ë«∑’Ë‡√“π”¡“∫√‘‚¿§®– —¡º— ‚¥¬µ√ß°—∫¥‘π·≈–πÈ”∑’Ë
Õ“®ªπ‡ªóôÕπ‡√‡¥’¬¡-226 ‰«â§àÕπ¢â“ß Ÿß ‡¡◊ËÕπ”¡“µ√«®«—¥
ª√‘¡“≥√—ß ’‡√‡¥’¬¡®÷ßæ∫„πª√‘¡“≥ Ÿß  ·≈–¬—ßæ∫«à“∂—Ë«≈‘ ß
„πµ.§≈ÕßÀ√—ß¡’°—¡¡—πµ¿“æ®”‡æ“–‡√‡¥’¬¡-226  Ÿß∑’Ë ÿ¥
‡∑à“°—∫ 4212 mBq/kg   à«πº—°™π‘¥Õ◊ËπÊ ‡™àπ °√–∂‘π
º—°°“¥¢“« º—°∫ÿâß ¡–‡¢◊Õ ®–‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈
 Ÿß°«à“‡°≥±å∑’Ë°”Àπ¥‡™àπ°—π ¡’§à“‡∑à“°—∫ 21, 20, 17 ·≈–
16 µSv/ªï µ“¡≈”¥—∫  à«π„π∂—Ë«Ωí°¬“«·≈–·µß°«“ ®–‰¥â
√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈®“°°“√∫√‘‚¿§º—°µË”°«à“‡°≥±åª°µ‘
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(8 µSv/ªï) ‚¥¬¡’§à“ 5 ·≈– 4 µSv/ªï µ“¡≈”¥—∫ ®“°º≈
°“√«‘‡§√“–Àå √ÿª‰¥â«à“º—°∑’Ë¡’ª√‘¡“≥·§≈‡´’¬¡ Ÿß¡—°®–µ√«®
æ∫§à“°—¡¡—πµ¿“æ®”‡æ“–‡√‡¥’¬¡-226 ‰¥â Ÿß‡™àπ°—π  à«π
º—°∑’Ë¡’ª√‘¡“≥·§≈‡´’¬¡πâÕ¬°Á®–µ√«®æ∫§à“°—¡¡—πµ¿“æ
®”‡æ“–‡√‡¥’¬¡-226 ‰¥âπâÕ¬‡™àπ°—π

®“°º≈°“√«‘‡§√“–Àå°“√‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈
®“°°“√∫√‘‚¿§‡√‡¥’¬¡-226 „πº—° æ∫«à“ ª√–™“™π™“«
µ.§≈ÕßÀ√—ß ‰¥â√—∫ Ÿß∑’Ë ÿ¥‡∑à“°—∫ 24 µSv/ªï  √Õß≈ß¡“§◊Õ
ª√–™“™π™“«µ.∑ÿàß¢¡‘Èπ‰¥â√—∫ 21 µSv/ªï  ™“«µ.π“À¡àÕ¡
‰¥â√—∫ 20 µSv/ªï  ™“«µ.æ‘®‘µ√‰¥â√—∫µË” ÿ¥‡∑à“°—∫ 18 µSv/ªï
´÷Ëßª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈∑’Ëª√–™“™π„π·µà≈–µ”∫≈‰¥â√—∫¡’
§à“ Ÿß°«à“‡°≥±å¡“µ√∞“π∑’Ë°”Àπ¥

5. °“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß∑“ß√—ß ’®“°∫√‘‚¿§º—°∑’Ëª≈Ÿ°

„πæ◊Èπ∑’Ë Õ.π“À¡àÕ¡

°“√ª√–‡¡‘π§«“¡‡ ’Ë¬ß∑“ß√—ß ’®“°°“√∫√‘‚¿§º—°∑’Ë¡’
°“√ªπ‡ªóôÕπ‡√‡¥’¬¡-226 ®–ª√–‡¡‘πÕ¬à“ßßà“¬ ‚¥¬„™â§à“
Radiation Risk Factor (RRF) ´÷Ëß‡ªìπ§à“Õ—µ√“ à«π
√–À«à“ßª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈∑’Ëª√–™“™π‰¥â√—∫®“°°“√
∫√‘ ‚¿§º—°µàÕªï°—∫§à “ª√‘¡“≥√— ß ’ª√– ‘∑∏‘º≈Õâ “ ßÕ‘ ß
(UNSCEAR, 2000) ́ ÷Ëß· ¥ß„π Table 2 ·≈– Figure 8
æ∫«à“ °“√∫√‘‚¿§º—°‚¢¡®–¡’§«“¡‡ ’Ë¬ß∑“ß√—ß ’¡“°∑’Ë ÿ¥
(6.25) ·≈–„πº—°°«“ßµÿâß (5.25) µ”≈÷ß (4.13) ¢’È‡À≈Á°
(3.38) °√–∂‘π (2.63) º—°∫ÿâß (2.13) ¢â“« (3.13) ∂—Ë«≈‘ ß
(3.50) §–πâ“ (3.13) º—°°“¥¢“« (2.50) ·≈– ¡–‡¢◊Õ (2.00)
®—¥«à“¡’§«“¡‡ ’Ë¬ßµàÕ°“√∫√‘‚¿§ ‡π◊ËÕß®“°¡’§à“ RRF ¡“°
°«à“ 1  à«π°“√∫√‘‚¿§∂—Ë«Ωí°¬“« (0.63) ·≈–·µß°«“ (0.5)
¡’§«“¡‡ ’Ë¬ßÕ¬Ÿà„π‡°≥±åª°µ‘

 √ÿª

º≈°“√«‘‡§√“–Àå§à“°—¡¡—πµ¿“æ®”‡æ“–¢Õß‡√‡¥’¬¡-
226 „πº—°∑’Ëª≈Ÿ°„π‡¢µæ◊Èπ∑’Ë Õ.π“À¡àÕ¡ ®. ß¢≈“ ‚¥¬„™â
‡∑§π‘§·°¡¡“ ‡ª°‚µ√¡‘‡µÕ√å«—¥√—ß ’·°¡¡“¢Õß‡√‡¥’¬¡-226
æ∫«à“¡’°“√·æ√à°√–®“¬¢Õß‡√‡¥’¬¡-226 ·µ°µà“ß°—π ∑—Èßπ’È
¢÷ÈπÕ¬Ÿà°—∫™π‘¥¢Õßº—° ≈—°…≥–∑“ß¿Ÿ¡‘ª√–‡∑» °“√«“ßµ—«¢Õß
À‘π·°√π‘µ„πæ◊Èπ∑’Ë»÷°…“´÷Ëß‡™◊ËÕ«à“‡ªìπ·À≈àß°”‡π‘¥‡√‡¥’¬¡

º—°∑’Ëµ√«®æ∫«à“¡’°—¡¡—πµ¿“æ®”‡æ“–‡√‡¥’¬¡-226  Ÿß 5
Õ—π¥—∫·√° ‰¥â·°à º—°‚¢¡ º—°°«“ßµÿâß µ”≈÷ß ∂—Ë«≈‘ ß ·≈–
¢’È‡À≈Á°   à«πº—°∑’Ë¡’°—¡¡—πµ¿“æ®”‡æ“–‡√‡¥’¬¡-226 µË” ÿ¥
‰¥â·°à ·µß°«“ ·≈–∂—Ë«Ωí°¬“« º—°∑’Ëµ√«®æ∫°—¡¡—πµ¿“æ
®”‡æ“–‡√‡¥’¬¡-226  Ÿß   à«π„À≠à®–‡ªìπº—°∑’Ë∑√“∫°—π¥’«à“
¡’ª√‘¡“≥·§≈‡´’¬¡ Ÿß ´÷ËßÕ“®®–‡°’Ë¬«¢âÕß°—∫°“√¥Ÿ¥´÷¡∏“µÿ
À¡Ÿà 2 ‡™àπ ·§≈‡´’¬¡ ‡√‡¥’¬¡ „πº—°·µà≈–™π‘¥ ‡¡◊ËÕª√–‡¡‘π
ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈‡©≈’Ë¬∑’Ëª√–™“™π™“«Õ.π“À¡àÕ¡®–‰¥â
√—∫µàÕªï ¡’§à“ 21 µSv ·≈–æ∫«à“ª√–™“™π™“«µ.§≈ÕßÀ√—ß
®–‰¥â√—∫ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈ Ÿß°«à“ª√–™“™π„πµ”∫≈Õ◊Ëπ
§◊Õ 24 µSv µàÕªï ‚¥¬ª√–™“™π∑’Ë∫√‘‚¿§º—°‚¢¡®–‰¥â√—∫
ª√‘¡“≥√—ß ’ª√– ‘∑∏‘º≈‡©≈’Ë¬µàÕªï Ÿß∂÷ß 50 µSv ´÷Ëß Ÿß°«à“
°“√∫√‘‚¿§º—°™π‘¥Õ◊Ëπ ·≈–¡’§«“¡‡ ’Ë¬ß ŸßµàÕ°“√‰¥â√—∫ª√‘¡“≥
√—ß ’ª√– ‘∑∏‘º≈  à«π°“√∫√‘‚¿§∂—Ë«Ωí°¬“«·≈–·µß°«“ æ∫
«à“Õ¬Ÿà„π‡°≥±åª≈Õ¥¿—¬®“°§«“¡‡ ’Ë¬ß∑’Ë®–‰¥â√—∫ª√‘¡“≥√—ß ’
‡√‡¥’¬¡-226 ®“°°“√∫√‘‚¿§

‡¡◊ËÕæ‘®“√≥“§à“°—¡¡—πµ¿“æ®”‡æ“–‡√‡¥’¬¡-226 „π
º—°¢Õß Õ.π“À¡àÕ¡ ‡ª√’¬∫‡∑’¬∫°—∫„πº—°¢Õß Õ.∫“ß°≈Ë” ∑’Ë
Õ¬ŸàÀà“ß°—π√“« 40 °¡. ·¡â®–æ∫«à“ª√‘¡“≥‡√‡¥’¬¡-226 ‡©≈’Ë¬
„πº—°¢Õß Õ.∫“ß°≈Ë” ®–¡’§à“µË”°«à“„πº—°¢Õß Õ.π“À¡àÕ¡
2.4-4.2 ‡∑à“  ·µàº—°¢Õß Õ.∫“ß°≈Ë” °Á¬—ß®—¥«à“¡’ª√‘¡“≥
‡√‡¥’¬¡-226 Õ¬Ÿà„π™à«ß§àÕπ¢â“ß Ÿß  ∑—Èßπ’ÈÕ“®‡π◊ËÕß¡“®“°
Õ.∫“ß°≈Ë”Õ¬Ÿà„°≈âª“°§≈ÕßÕŸàµ–‡¿“∑’Ë‰ªÕÕ° Ÿà∑–‡≈ “∫ ß¢≈“
÷́Ëß‡ªìπ≈”πÈ” “¬À≈—°∑’Ë√«¡πÈ”®“°§≈ÕßÀ«–µâπ°”‡π‘¥„π

Õ.π“À¡àÕ¡ ®÷ßÕ“®™–≈â“ß‡√‡¥’¬¡-226 ®“°„π Õ.π“À¡àÕ¡
¡“µ“¡≈”πÈ”≈ß§≈ÕßÕŸàµ–‡¿“  ·≈â«‰ªªπ‡ªóôÕπ„πº—°∑’Ëª≈Ÿ°
Õ.∫“ß°≈Ë”

°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥ ∫—≥±‘µ«‘∑¬“≈—¬ ∑’Ë„Àâ∑ÿπ π—∫ πÿπ
ß“π«‘®—¬ ·≈–«‘∑¬“π‘æπ∏å ¢Õ¢Õ∫§ÿ≥ ¿“§«‘™“øî ‘° å ·≈–
 “¢“«‘™“«— ¥ÿ»“ µ√å §≥–«‘∑¬“»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“-
π§√‘π∑√å∑’Ë‰¥âÕπÿ≠“µ„Àâ„™â‡§√◊ËÕß¡◊Õ∑’Ë®”‡ªìπ„πß“π«‘®—¬  ¢Õ
¢Õ∫§ÿ≥ §ÿ≥‡¥™“ ªíµ√–«√√≥ ∑’Ë„Àâ§«“¡™à«¬‡À≈◊Õ„π°“√
‡°Á∫µ—«Õ¬à“ß
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