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Quantitative analysis of three radioactive elements (potassium, equivalent uranium, and equivalent

thorium) in the granite rocks of the Triassic Age at 24 locations in Narathiwat province was carried out by

using a gamma counter. It was found that potassium, equivalent uranium and equivalent thorium contents

were on the average of 3.63% (in the range of 1.56-5.24%), 8.55 ppm (2.98-15.27 ppm) and 18.74 ppm (0.34-

52.14 ppm), respectively. It is worth noting that the radiation detected from the rocks collected in the three

areas : the north, the east and the southwest was higher than in the other places.  Potassium and equivalent

uranium contents  were nearly the same as found in  the granite rocks of  the Triassic Age in the northern part

of Thailand, while equivalent thorium was lower. In addition,  the contents of the three elements in  the same
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kind of rocks of the same age were almost the same as found  elsewhere around the world. However, the

contents of the above elements in the rocks of the  Triassic Age in Narathiwat were found to be 1-2 times  lower

than those of the Cretaceous Age in Pattani province next to Narathiwat province. Moreover,  the results

were consistent with those investigated by the airborne survey of  the Department of Mineral Resources. In

conclusion, this information helps to confirm that several areas in Narathiwat province may have a high

potential for minerals deposit.

Key words : radioactive elements, gamma ray spectrometer, rock, Narathiwat province
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∑—Èß‡¢’¬π√À— ≈ß∫πµ—«Õ¬à“ß

3. ∫—π∑÷° ¿“æ∏√≥’«‘∑¬“∑—Ë«Ê ‰ª ‚¥¬√Õ∫∑’Ë‡°Á∫
µ—«Õ¬à“ß ·≈–™π‘¥¢ÕßÀ‘πµ—«Õ¬à“ß

4. π”À‘πµ—«Õ¬à“ß¡“∑”°“√¬àÕ¬·≈–∫¥„Àâ≈–‡Õ’¬¥
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‰¥âÀ‘πºßÀπ—°ª√–¡“≥ 50-100 °√—¡
5. ∫√√®ÿÀ‘πºß≈ß„π°√–ªÿ° ªî¥Ω“„Àâ π‘∑ „™â‡∑ª

°“«æ—π√Õ∫Ω“°≈àÕß
6. π”‰ª™—Ëß‡¢’¬π√À— ·≈–πÈ”Àπ—°À≈—ßÀ—°≈∫πÈ”

Àπ—°¢Õß°√–ªÿ°ÕÕ°·≈â«‰«â¢â“ß°≈àÕß
7. ∑‘Èßµ—«Õ¬à“ß‰«âª√–¡“≥ 1 ‡¥◊Õπ  ‡æ◊ËÕ∑”„Àâ‡°‘¥

 ¿“«– ¡¥ÿ≈√—ß ’·∫∫∂“«√¢Õß°“√ ≈“¬µ—«
8. ‡µ√’¬¡ “√¡“µ√∞“π°—¡¡—πµ√—ß ’  eU,  eTh ·≈–

K ¢Õß IAEA √À—  RG K-1, RGTh-1 ·≈– RG U-1

9. ‡µ√’¬¡‡§√◊ËÕß¡◊Õ∑”°“√«‘‡§√“–Àå
9.1 µàÕ‡§√◊ËÕß«‘‡§√“–Àå√—ß ’·°¡¡“¥—ß„π Fig-

ure 2

9.2  √â“ß°√“øª√—∫‡∑’¬∫æ≈—ßß“π (Calibration

curve)   ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ°“√«—¥
√—ß ’ ‚¥¬°“√π”·À≈àß°”‡π‘¥√—ß ’ Co-60,

Cs -137 ·≈– Na-22 ¡“∑”°“√«—¥ „™â‡«≈“
Õ¬à“ß≈– 10 π“∑’  ®“°π—Èππ”‰ª‡¢’¬π°√“ø

√–À«à“ßæ≈—ßß“π°—∫µ”·ÀπàßÀ¡“¬‡≈¢™àÕß
¢Õß¬Õ¥‚ø‚µ

Figure 1. Geological map of Narathiwat Province

10. «—¥√—ß ’®“°µ—«Õ¬à“ßÀ‘πºß  “√¡“µ√∞“π  K,  eU

·≈– eTh ·≈–«—¥√—ß ’¿Ÿ¡‘À≈—ß (background radiation) ́ ÷Ëß
‡ªìπ√—ß ’∑’Ë¡“®“°·À≈àßÕ◊Ëπ ‡ªìπ‡«≈“ 18,000 «‘π“∑’

11. ‡¡◊ËÕ§√∫‡«≈“∑’Ëµ—Èß‰«â „Àâ∫—π∑÷°¢âÕ¡Ÿ≈∑’ËÕ¬Ÿà„µâ¬Õ¥
∑’Ëπà“ π„®   „π∑’Ëπ’ÈµâÕß°“√¢âÕ¡Ÿ≈„µâ¬Õ¥¢Õß‚æ·∑ ‡´’¬¡
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ªï∑’Ë 24 ©∫—∫∑’Ë 2 ‡¡.¬.-¡‘.¬. 2545
°“√«‘‡§√“–Àåª√‘¡“≥¬Ÿ‡√‡π’¬¡ ∑Õ‡√’¬¡ ·≈–‚æ·∑ ‡´’¬¡¢ÕßÀ‘π

æ«ß∑‘æ¬å ·°â«∑—∫∑‘¡ ·≈–  ¡À¡“¬ ™à“ß‡¢’¬π297

(K-40)  ¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈ (eU)  ·≈–∑Õ‡√’¬¡ ¡¡Ÿ≈ (eTh)

„π°“√«—¥ª√‘¡“≥‚æ·∑ ‡´’¬¡  „™â¬Õ¥ ‡ª°µ√—¡∑’Ë√–¥—∫
æ≈—ßß“π 1460.8 keV §◊Õ ™à«ß 475-552 ‡ªìπµ—«‡ª√’¬∫
‡∑’¬∫„π°“√À“ª√‘¡“≥¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈„™â¬Õ¥ ‡ª°µ√—¡∑’Ë
√–¥—∫æ≈—ßß“π 1764.5 keV §◊Õ ™à«ß 589-657 ‡ªìπµ—«
‡ª√’¬∫‡∑’¬∫   ”À√—∫°“√À“ª√‘¡“≥∑Õ‡√’¬¡ ¡¡Ÿ≈„™â¬Õ¥
 ‡ª°µ√—¡∑’Ë√–¥—∫æ≈—ßß“π 2614.47 keV §◊Õ ™à«ß 859-962

‡ªìπµ—«‡ª√’¬∫‡∑’¬∫  ∫—π∑÷°¢âÕ¡Ÿ≈‡ªìπ®”π«ππ—∫¢Õß√—ß ’‰«â
„π‡§√◊ËÕß§Õ¡æ‘«‡µÕ√å ‚¥¬„™â‚ª√·°√¡ PC UTIL

12. ®“°π—Èππ”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√«—¥√—ß ’¿Ÿ¡‘À≈—ß ‰ª
À—°≈∫ÕÕ°®“°¢âÕ¡Ÿ≈¢ÕßÀ‘πµ—«Õ¬à“ß·≈– “√¡“µ√∞“π

13.  √â“ß°√“øª√—∫‡∑’¬∫ (calibration  curve)

√–À«à“ßæ◊Èπ∑’Ë„µâæ’§ (peak area) ∑’Ëµ”·Àπàß 1463 keV,

1765 keV ·≈– 2615 keV °—∫ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß
 “√¡“µ√∞“π K-40,  eU  ·≈– eTh

Figure 2. Block diagram

14. «‘‡§√“–ÀåÀ“§«“¡‡¢â¡¢âπ¢Õß “√µ—«Õ¬à“ß ‚¥¬„™â
 ¡°“√®“°°√“øª√—∫‡∑’¬∫√–À«à“ßæ◊Èπ∑’Ë„µâæ’§·≈–ª√‘¡“≥
§«“¡‡¢â¡¢âπ¢Õß “√¡“µ√∞“π®“°¢âÕ 13

15. §”π«≥§à“§«“¡º‘¥æ≈“¥ ‚¥¬„™â§«“¡ —¡æ—π∏å
°”Àπ¥„Àâ
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§◊Õ ®”π«ππ—∫„µâ¬Õ¥ ‡ª°µ√—¡¢ÕßÀ‘π
µ—«Õ¬à“ß À√◊Õ “√¡“µ√∞“π

N
Y

§◊Õ ®”π«ππ—∫„µâ¬Õ¥ ‡ª°µ√—¡¢Õß§à“
æ◊ÈπÀ≈—ß

γ
X

 = NX

γ
Y

 = NY

®–∫—π∑÷°®”π«ππ—∫¢Õß “√¡“µ√∞“πÀ√◊ÕÀ‘π
µ—«Õ¬à“ß‡ªìπ x ± γ

X

®–∫—π∑÷°®”π«ππ—∫¢Õß§à“æ◊ÈπÀ≈—ß‡ªìπ y ± γ
Y

¥—ßπ—Èπ®”π«ππ—∫ ÿ∑∏‘ = (x - y) ± γ x

2 + γ y

2

16. π”¢âÕ¡Ÿ≈‚æ·∑ ‡´’¬¡ ¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈ ·≈–∑Õ-
‡√’¬¡ ¡¡Ÿ≈ ∑’Ë‰¥â®“°°“√«‘‡§√“–Àå·≈–®“°°“√∫‘π ”√«® ¡“
‡¢’¬π‡ªìπ·ºπ∑’Ë§Õπ∑—«√å ‚¥¬„™â‚ª√·°√¡‡´Õ√å‡øÕ√å ‡æ◊ËÕ
π”‰ª„™â„π¢—ÈπµÕπ°“√·ª≈º≈¢âÕ¡Ÿ≈

º≈°“√»÷°…“·≈–«‘®“√≥å

º≈®“°°“√»÷°…“°—¡¡—πµ¿“æ√—ß ’®“°°“√∫‘π ”√«®

®“°°“√»÷°…“·ºπ∑’Ë°—¡¡—πµ¿“æ√—ß ’ ®“°°“√∫‘π
 ”√«®∑“ßÕ“°“»¢Õß°√¡∑√—æ¬“°√∏√≥’ æ.». 2532   ·≈â«
π”¡“´âÕπ∑—∫·ºπ∑’Ë∏√≥’«‘∑¬“   æ∫«à“ª√‘¡“≥‚æ·∑ ‡´’¬¡
¡’§à“Õ¬Ÿà„π™à«ß 0.2-4.5% ‡©≈’Ë¬ 1.2% ‚¥¬®–¡’ª√‘¡“≥ Ÿß
∫√‘‡«≥∑’Ë‡ªìπÀ‘π·°√π‘µ  ‚¥¬‡©æ“–À‘π·°√π‘µ∑’ËÕ¬Ÿà∑“ß
µÕπ‡Àπ◊Õ¢Õßæ◊Èπ∑’Ë„π‡¢µÕ”‡¿Õ∫“‡®“–  ‡ªìπ∑’Ëπà“ —ß‡°µ
«à“ ∫√‘‡«≥∑’Ë¡’ª√‘¡“≥‚æ·∑ ‡´’¬¡ Ÿß ÿ¥°≈—∫Õ¬Ÿà„π∫√‘‡«≥
À‘πµ–°Õπ∑“ß¿“§‡Àπ◊Õ¢Õß®—ßÀ«—¥   à«π∫√‘‡«≥À‘π·ª√
÷́ËßÕ¬Ÿà∑“ßµÕπ≈à“ß¢Õß®—ßÀ«—¥∫√‘‡«≥ Õ. ÿ§‘√‘π ¡’ª√‘¡“≥

‚æ·∑ ‡´’¬¡§àÕπ¢â“ßµË” (Figure 3)

 ”À√—∫ª√‘¡“≥¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈æ∫«à“¡’§à“Õ¬Ÿà„π™à«ß
0-14 ppm ‡©≈’Ë¬ 7.26 ppm  ‚¥¬®–¡’§à“ Ÿß∫√‘‡«≥À‘π
·°√π‘µ∑“ßµÕπ‡Àπ◊Õ¢Õß Õ.∫“‡®“– ·≈–µÕπ°≈“ß¢Õß
®—ßÀ«—¥  à«π∫√‘‡«≥À‘π·ª√¡’§à“§àÕπ¢â“ßµË” ‡™àπ‡¥’¬«°—∫
ª√‘¡“≥‚æ·∑ ‡´’¬¡   ·≈–∑’Ëπà“ —ß‡°µ°Á§◊Õ∫√‘‡«≥∑’Ë¡’§à“

Figure 3. Contoured potassium (%) map from airborne gamma-ray surveys
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°“√«‘‡§√“–Àåª√‘¡“≥¬Ÿ‡√‡π’¬¡ ∑Õ‡√’¬¡ ·≈–‚æ·∑ ‡´’¬¡¢ÕßÀ‘π

æ«ß∑‘æ¬å ·°â«∑—∫∑‘¡ ·≈–  ¡À¡“¬ ™à“ß‡¢’¬π299

¬Ÿ‡√‡π’¬¡ Ÿß ÿ¥Õ¬Ÿà„πÀ‘πµ–°Õπ∑“ßµÕπ‡Àπ◊Õ¢Õß®—ßÀ«—¥
π√“∏‘«“ ∫√‘‡«≥ Õ.‡¡◊Õß  ́ ÷ËßÕ¬Ÿà∫√‘‡«≥„°≈â‡§’¬ß°—∫∫√‘‡«≥
∑’Ë¡’ª√‘¡“≥‚æ·∑ ‡´’¬¡ Ÿß ÿ¥ (Figure 4)

 à«πª√‘¡“≥∑Õ‡√’¬¡ ¡¡Ÿ≈∑’Ë‰¥â®“°°“√∫‘π ”√«®¡’
§à“Õ¬Ÿà„π™à«ß 0-40 ppm ‡©≈’Ë¬ 22.51 ppm ‚¥¬ª√‘¡“≥
∑Õ‡√’¬¡ Ÿß ÿ¥Õ¬Ÿà∫√‘‡«≥À‘π·°√π‘µ∑“ßµÕπ°≈“ß¢Õß®—ßÀ«—¥
·≈–√«¡∫√‘‡«≥À‘πµ–°Õπ∑“ßµÕπ‡Àπ◊Õ¥â«¬ πÕ°®“°π’È
∫√‘‡«≥À‘π·°√π‘µ∑“ß¥â“πµ–«—πµ°¢Õß®—ßÀ«—¥°Á¡’ª√‘¡“≥
∑Õ‡√’¬¡ ¡¡Ÿ≈ Ÿß‡™àπ‡¥’¬«°—π   à«π∫√‘‡«≥À‘π·ª√ ¡’ª√‘¡“≥
∑Õ‡√’¬¡§àÕπ¢â“ßµË”  ‡À¡◊Õπ°—∫ª√‘¡“≥‚æ·∑ ‡´’¬¡·≈–
ª√‘¡“≥¬Ÿ‡√‡π’¬¡ (Figure 5)

º≈®“°°“√«‘‡§√“–Àåª√‘¡“≥‚æ·∑ ‡ ’́¬¡ ¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈

·≈–∑Õ‡√’¬¡ ¡¡Ÿ≈

À‘πµ—«Õ¬à“ß∑’Ëπ”¡“„™â„π°“√«‘‡§√“–Àå§√—Èßπ’È ‡°Á∫¡“
®“°∫√‘‡«≥µà“ßÊ „π®—ßÀ«—¥π√“∏‘«“   ‚¥¬À‘π∑—ÈßÀ¡¥∑’Ë‡°Á∫
‰¥â®–‡ªìπÀ‘π·°√π‘µÕ“¬ÿ‰∑√·Õ ´‘°  ´÷Ëß à«π¡“°®–‡°Á∫
®“°µ”·ÀπàßÀ‘π‚º≈à∑’ËÕ¬Ÿà¢â“ß∂ππ “¬µà“ßÊ  √«¡∑—Èß ‘Èπ  25

µ—«Õ¬à“ß √“¬≈–‡Õ’¬¥º≈∑’Ë‰¥â®“°°“√π”µ—«Õ¬à“ßÀ‘π¥—ß°≈à“«

‰ª∑”°“√«‘‡§√“–ÀåÀ“ª√‘¡“≥ ‚æ·∑ ‡ ’́¬¡ ¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈
·≈–∑Õ‡√’¬¡ ¡¡Ÿ≈ ·≈–º≈∑’Ë‰¥â®“°°“√«‘‡§√“–ÀåÀ‘π·°√π‘µ
Õ“¬ÿ‰∑√·Õ ´‘°‡™àπ°—π „π∫√‘‡«≥Õ◊ËπÊ ‰¥â· ¥ß„π Table

1 ·≈– Figure 6, 7, 8

®“° Table 1 · ¥ß„Àâ‡ÀÁπ«à“ ∑—Èßª√‘¡“≥‚æ·∑ ‡´’¬¡
¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈ ·≈–∑Õ‡√’¬¡ ¡¡Ÿ≈ „πÀ‘π·°√π‘µ∑’Ë‰¥â®“°
°“√»÷°…“„π§√—Èßπ’È„°≈â‡§’¬ß°—∫§à“‡©≈’Ë¬∑’Ë√“¬ß“π‰«â∑—Ë«‰ª
(Stacey, 1977 ;  Parasnis, 1973;  Tel ford, et. al., 1976)

‚¥¬‡©æ“–ª√‘¡“≥‚æ·∑ ‡ ’́¬¡·≈–∑Õ‡√’¬¡  ·µàª√‘¡“≥
¬Ÿ‡√‡π’¬¡¡’§à“¡“°°«à“§à“∑’Ë√“¬ß“π‰«âª√–¡“≥ 2 ‡∑à“  ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥‚æ·∑ ‡´’¬¡  ¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈·≈–
∑Õ‡√’¬¡ ¡¡Ÿ≈ ®“°µ—«Õ¬à“ßÀ‘π·°√π‘µÕ“¬ÿ‰∑√·Õ ´‘°‡™àπ
‡¥’¬«°—π „π∫√‘‡«≥∑“ß¿“§‡Àπ◊Õ¢Õßª√–‡∑»‰∑¬ (°‘µµ‘™—¬,
2527) æ∫«à“ ª√‘¡“≥‚æ·∑ ‡ ’́¬¡ °—∫ª√‘¡“≥¬Ÿ‡√‡π’¬¡
 ¡¡Ÿ≈„°≈â‡§’¬ß°—π ·µàª√‘¡“≥∑Õ‡√’¬¡ ¡¡Ÿ≈∑’Ë»÷°…“„πæ◊Èπ∑’Ë
π’ÈµË”°«à“∑’Ë»÷°…“„π¿“§‡Àπ◊Õª√–¡“≥ 2-3 ‡∑à“

®“°·ºπ∑’Ë§Õπ∑—«√å∑’Ë‰¥â®“°°“√«‘‡§√“–Àå´âÕπ∑—∫
·ºπ∑’Ë∏√≥’«‘∑¬“ æ∫«à“ª√‘¡“≥‚æ·∑ ‡ ’́¬¡ ¡’§à“ Ÿß∫√‘‡«≥
À‘π·°√π‘µ∑’ËÕ¬Ÿà∑“ßµÕπ‡Àπ◊Õ¢Õß®—ßÀ«—¥∫√‘‡«≥ Õ.∫“‡®“–

Figure 4. Contoured equivalent uranium (ppm) map from airborne gamma-ray surveys
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Figure 5. Contoured equivalent thorium (ppm) map from airborne gamma-ray surveys

Table 1. Average intensity of potassium, uranium and thorium in the granite rocks of the Triassic Age

       Area Study      K(%) eU (ppm)         eTh (ppm)              Author

Narathiwat Province  3.63±0.08% 8.55±0.41        18.74±2.83     æ«ß∑‘æ¬å ªï 2543

Northern part of Thailand    3.5±0.9 10.8±3.8            52.6±26.1      °‘µµ‘™—¬·≈–§≥– ªï 2527
Around the world    3.3-3.8%       4-5    5-15      Stacey,  Parasnis, Tel ford :1977,1976

 à«π∫√‘‡«≥À‘π·ª√´÷ËßÕ¬Ÿà∑“ßµÕπ≈à“ß¢Õß®—ßÀ«—¥ ¡’ª√‘¡“≥
‚æ·∑ ‡´’¬¡§àÕπ¢â“ßµË”´÷Ëß Õ¥§≈âÕß°—∫º≈∑’Ë‰¥â®“°°“√
∫‘π ”√«®   à«πª√‘¡“≥¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈ ŸßÕ¬Ÿà∫√‘‡«≥À‘π
·°√π‘µ∫√‘‡«≥∑“ß¥â“πµ–«—πµ°‡©’¬ß„µâ  ∫√‘‡«≥µ”∫≈
™â“ß‡º◊Õ° ·≈–µ”∫≈»√’ “§√ ·≈– ”À√—∫ª√‘¡“≥∑Õ‡√’¬¡∑’Ë
¡’§à“ ŸßÕ¬Ÿà∫√‘‡«≥À‘π·°√π‘µ∑“ßµÕπ∫π§àÕπ‰ª∑“ß®—ßÀ«—¥
¬–≈“

®“°°“√π”µ—«Õ¬à“ßÀ‘π·°√π‘µ∫√‘‡«≥®—ßÀ«—¥
π√“∏‘«“   ¡“«‘‡§√“–Àå„π§√—Èßπ’È  ¡’§à“‚æ·∑ ‡´’¬¡  ¬Ÿ‡√‡π’¬¡
 ¡¡Ÿ≈·≈–∑Õ‡√’¬¡ ¡¡Ÿ≈‡©≈’Ë¬‡ªìπ 3.63%,  8.55 ppm

·≈– 18.74 ppm  µ“¡≈”¥—∫ ‚¥¬ª√‘¡“≥∏“µÿ°—¡¡—πµ√—ß ’∑’Ë
‰¥â„°≈â‡§’¬ß°—∫§à“∑’Ë√“¬ß“π‰«â∑—Ë«‰ª¡“° ·≈–„°≈â‡§’¬ß°—∫
º≈∑’Ë‰¥â®“°°“√∫‘π ”√«®  ‚¥¬‡©æ“–∫√‘‡«≥¿“§‡Àπ◊Õ ¿“§
µ–«—πµ°‡©’¬ß„µâ ·≈–¿“§µ–«—πÕÕ°¢Õß®—ßÀ«—¥π√“∏‘«“ 
À√◊Õ§◊Õ∫√‘‡«≥  Õ.√◊Õ‡ “–   Õ.∫“‡®“–  Õ.®–·π–  Õ.»√’ “§√
·≈– Õ.·«âß  ¡’§à“ª√‘¡“≥‚æ·∑ ‡´’¬¡   ¬Ÿ‡√‡π’¬¡ ¡¡Ÿ≈
·≈–∑Õ‡√’¬¡ ¡¡Ÿ≈ Ÿß °“√ – ¡µ—«¢Õß∏“µÿ°—¡¡—πµ√—ß ’
‡À≈à“π’È  „π∫√‘‡«≥„°≈â‡§’¬ßπà“®–‡ªìπ‰ª‰¥â«à“®–∑”„Àâ‡°‘¥
·À≈àß·√à∑’Ë¡’»—°¬¿“æ Ÿß¢÷Èπ
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Figure 6. Contoured potassium (%) map from gamma-ray measurement of rock samples

Figure 7. Contoured equivalent uranium (ppm) map from gamma-ray measurement of rock samples
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Figure 8. Contoured equivalent thorium (ppm) map from gamma-ray measurement of rock samples
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