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∫√‘‡«≥ ”π—°ß“π¢π àß®—ßÀ«—¥π§√√“™ ’¡“  “¢“Õ”‡¿Õ‚™§™—¬ ·≈–‡¢μÀà“ß‰°≈§«“¡‡®√‘≠∫√‘‡«≥ªÉ“
™’«¡≥±≈ –·°√“™ ®—ßÀ«—¥π§√√“™ ’¡“ √«¡∑—Èß»÷°…“·À≈àßª≈àÕ¬∑’Ë —¡æ—π∏å°—∫ ¿“«–¿Ÿ¡‘Õ“°“»À√◊Õ
∑’ËÕ“® àßº≈°√–∑∫μàÕ√–∫∫π‘‡«» „π°“√»÷°…“π’Èμ—«Õ¬à“ßÕ“°“»®–∂Ÿ°‡°Á∫¥â«¬«‘∏’øî≈‡μÕ√å·æ§‡ªìπ√–¬–
‡«≈“ 6 ‡¥◊Õπ ‡¥◊Õπ≈– 7 «—πμàÕ‡π◊ËÕß ‡√‘Ë¡μ—Èß·μà‡¥◊Õπ°√°Æ“§¡∂÷ß‡¥◊Õπ∏—π«“§¡ æ.». 2555 ®“°º≈
°“√«‘‡§√“–Àå· ¥ß„Àâ‡ÀÁπ«à“®ÿ≈∏“μÿ„π∫√√¬“°“»∑’Ë¡’§à“¡“°∑’Ë ÿ¥§◊Õ ‡À≈Á° √Õß≈ß¡“ ‰¥â·°à  —ß°– ’ μ–°—Ë«
·¡ß°“π’  ∑Õß·¥ß ‚§√‡¡’¬¡ ·§¥‡¡’¬¡ ·≈–π‘°‡°‘≈ μ“¡≈”¥—∫ ÷́Ëß¡’§à“§«“¡‡¢â¡¢âπÕ¬Ÿà„π™à«ß
4.17 μg/m3 (‡À≈Á°) ∂÷ß 0.01 μg/m3 (π‘°‡°‘≈) ‚¥¬ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬„π‡¢μ™ÿ¡™π‡¡◊Õß¡’§à“
¡“°°«à“ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬„π‡¢μæ◊Èπ∑’ËÀà“ß‰°≈§«“¡‡®√‘≠„π∑ÿ°™π‘¥¢Õß®ÿ≈∏“μÿ∑’Ë∑”°“√μ√«®«—¥
‚¥¬¡’§à“¡“°°«à“ª√–¡“≥ 1-2 ‡∑à“ ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥§«“¡‡¢â¡¢âπ„π™à«ß«—πæ∫«à“ „π™à«ß
°≈“ß«—π¡’·π«‚πâ¡¢Õß§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ§àÕπ¢â“ß Ÿß°«à“„π™à«ß°≈“ß§◊π ‚¥¬·À≈àßª≈àÕ¬®ÿ≈∏“μÿ∑’Ë
 ”§—≠ ¡—°¡“®“°°“√ª≈àÕ¬®“°‚√ßß“πÕÿμ “À°√√¡ ΩÿÉπ¥‘π∫π∑âÕß∂ππ ·≈–ª√‘¡“≥°“√®√“®√∑’Ë àßº≈
„Àâ‡°‘¥°“√øÿÑß°√–®“¬¢ÕßΩÿÉπ¥‘π ‡ªìπμâπ
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Abstract
This research focused on types and concentrations of atmospheric trace elements

in an urban area of Nakhon Ratchasima Provincial Land Transport Office and a remote area
of Sakaerat Biosphere Reserves. The study also related the emission sources with the
climatological conditions or that may affect to the ecosystem. The samples were collected by
a filter pack method for 7 days per month in 6 months period from July to December 2012.
The results showed that the average concentrations of iron were found at the highest
quantity compared with other trace elements, followed by zinc, lead, manganese, copper,
chromium, cadmium, and nickel, respectively. The average concentrations ranged from 4.17
μg/m3 (iron) to 0.01 μg/m3 (nickel). The average concentrations of all trace elements in the
urban area were approximately 1-2 times higher than the remote area. It was also observed
that the average concentrations in day time had a higher value trend than at night time. The
important emission sources that resulted in increasing the ambient air concentrations of the
trace elements come from the industrial activities, the suspended street dusts and soil
dispersion associated with the traffic density.

Keywords: Trace elements, Filter pack method, Emission source of trace element

∫∑π”

¡≈æ‘…∑“ßÕ“°“»‡ªìπªí≠À“ ‘Ëß·«¥≈âÕ¡∑’Ë ”§—≠ªí≠À“Àπ÷Ëß∑’Ë‡°‘¥¢÷Èπ„πªí®®ÿ∫—π ‚¥¬‡©æ“–„π
‡¢μ™ÿ¡™π‡¡◊Õß·≈–æ◊Èπ∑’Ëæ—≤π“μà“ßÊ ∑’Ë§«“¡μâÕß°“√„π°“√Õÿª‚¿§ ∫√‘‚¿§ ·≈–§¡π“§¡¡’¡“°¬‘Ëß¢÷Èπ ‡ªìπ
 “‡Àμÿ„Àâ‡°‘¥ªí≠À“¡≈æ‘…∑“ßÕ“°“» ‚¥¬ “√¡≈æ‘…‡À≈à“π’È®–√–∫“¬ÕÕ°®“°·À≈àß°”‡π‘¥μà“ßÊ „π‡¢μ
™ÿ¡™π ∑—Èß®“°¬“πæ“Àπ– °“√°àÕ √â“ß Õ“§“√∫â“π‡√◊Õπ °“√°àÕ √â“ßª√—∫ª√ÿß∂ππ·≈–º‘«®√“®√
μ≈Õ¥®π‚√ßß“πÕÿμ “À°√√¡μà“ßÊ ∑’Ëμ—ÈßÕ¬Ÿà ‚¥¬√Õ∫ ¡≈æ‘…∑“ßÕ“°“»‡À≈à“π’ÈÕ“®‡ªìπ‰¥â∑—Èß¡≈æ‘…∑’ËÕ¬Ÿà
„π√Ÿª¢Õß·°ä  ·≈–¡≈æ‘…∑’ËÕ¬Ÿà„π√Ÿª¢ÕßÕπÿ¿“§ (Vijayanand et al., 2008) ´÷ËßÕπÿ¿“§„π∫√√¬“°“»π’È
®– àßº≈°√–∑∫μàÕ∑—»π«‘ —¬  ÿ¢¿“æÕπ“¡—¬¢Õß¡πÿ…¬å ·≈–°“√¥”√ß™’«‘μ¢Õß —μ«å ‚¥¬¡’·À≈àß°”‡π‘¥
À≈—°∑’Ë ”§—≠ 2 ·À≈àß §◊Õ ·À≈àß°”‡π‘¥∑’Ë‡°‘¥¢÷Èπ‡Õßμ“¡∏√√¡™“μ‘ ‡™àπ ¿Ÿ‡¢“‰ø·≈–æ“¬ÿΩÿÉπ ‡ªìπμâπ ·≈–
·À≈àß°”‡π‘¥∑’Ë‡°‘¥®“°°‘®°√√¡¢Õß¡πÿ…¬å ‡™àπ °‘®°√√¡„π‚√ßß“πÕÿμ “À°√√¡ °“√º≈‘μæ≈—ßß“π °“√°àÕ √â“ß
°“√∫”∫—¥¢¬–™ÿ¡™π ·≈–°“√ª≈àÕ¬®“°¬“πæ“Àπ– ‡ªìπμâπ (Tasdemir et al., 2006)
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®ÿ≈∏“μÿ (Trace Element) ‡ªìπÀπ÷Ëß„πÕß§åª√–°Õ∫∑’Ë ”§—≠¢ÕßÕπÿ¿“§„π∫√√¬“°“» ÷́Ëß∫“ß™π‘¥
¡’§ÿ≥ ¡∫—μ‘‡ªìπæ‘… ‡™àπ μ–°—Ë« ·§¥‡¡’¬¡ ∑Õß·¥ß ·≈– —ß°– ’ ‡ªìπμâπ  “¡“√∂°àÕ„Àâ‡°‘¥Õ—πμ√“¬μàÕ
 ÿ¢¿“æÕπ“¡—¬¢Õß¡πÿ…¬å‰¥â ∂â“ “√π—Èπ¡’ª√‘¡“≥§«“¡‡¢â¡¢âπÕ¬Ÿà„π√–¥—∫∑’Ë Ÿß ·À≈àß°”‡π‘¥∑’Ë ”§—≠¢Õß
®ÿ≈∏“μÿ§◊Õ‚√ßß“πÕÿμ “À°√√¡ ÷́Ëß¡—°¡’ª√‘¡“≥§«“¡‡¢â¡¢âπ¡“°°«à“√–¥—∫∑—Ë«‰ª ·≈–°“√®√“®√°Á‡ªìπ·À≈àß
°”‡π‘¥∑’Ë ”§—≠Õ’°·À≈àß„π‡¢μ™ÿ¡™π‡¡◊Õß ´÷Ëß®ÿ≈∏“μÿ®–‡°‘¥¢÷Èπ®“° à«πμà“ßÊ ¢Õß¬“π¬πμå √«¡∑—Èß‰Õ‡ ’¬
≈âÕ ·≈–‡∫√§ ‡ªìπμâπ  ¿“«–∑“ß¿Ÿ¡‘Õ“°“»°Á¡’ à«π‡°’Ë¬«¢âÕß°—∫ª√‘¡“≥¢Õß®ÿ≈∏“μÿ„π‡¢μæ◊Èπ∑’Ëπ—ÈπÊ ¥â«¬
‡™àπ ∑‘»∑“ß≈¡·≈–§«“¡‡√Á«≈¡ ‡ªìπμâπ (Tasdemir et al., 2006) πÕ°®“°π’È®ÿ≈∏“μÿ„π∫√√¬“°“»‡¡◊ËÕ
∂Ÿ°æ—¥æ“À√◊Õ‡§≈◊ËÕπ¬â“¬‡ªìπ√–¬–∑“ßÀπ÷Ëß°Á®–μ° – ¡≈ß¡“‚¥¬·√ß‚πâ¡∂à«ßÀ√◊Õ‚¥¬§«“¡™◊Èπ„π√Ÿª¢Õß
Ωπ·≈–À¡Õ°∑—Èßæ◊Èπ∑’Ë„°≈â‡§’¬ß·≈–æ◊Èπ∑’ËÀà“ß‰°≈ (García et al., 2010) §«“¡‡¢â“„®‡°’Ë¬«°—∫°“√ª≈àÕ¬
¡≈æ‘…®“°°‘®°√√¡μà“ßÊ „π‡¢μ™ÿ¡™π‡¡◊Õß √«¡∂÷ß°“√√–∫ÿ·À≈àß∑’Ë¡“®–‡ªìπ ‘Ëß∑’Ë ”§—≠∑’Ë™à«¬„π°“√
ÕÕ°·∫∫¡“μ√°“√°“√§«∫§ÿ¡¡≈æ‘…∑“ßÕ“°“» (Shridhar et al., 2010)

ß“π«‘®—¬π’È∑”°“√»÷°…“™π‘¥·≈–ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß®ÿ≈∏“μÿ„π‡¢μ™ÿ¡™π‡¡◊Õß ·≈–æ◊Èπ∑’Ë
Àà“ß‰°≈§«“¡‡®√‘≠„π®—ßÀ«—¥π§√√“™ ’¡“ √«¡∑—Èß»÷°…“·À≈àßª≈àÕ¬®ÿ≈∏“μÿ∑’Ë —¡æ—π∏å°—∫ ¿“«–¿Ÿ¡‘Õ“°“»
·≈–»÷°…“·À≈àßª≈àÕ¬∑’ËÕ“® àßº≈°√–∑∫μàÕ√–∫∫π‘‡«»Õ—π‡π◊ËÕß¡“®“°°“√æ—¥æ“¡“®“°‡¢μ™ÿ¡™π‡¡◊Õß
¥—ßπ—Èπ °“√«‘®—¬„π§√—Èßπ’È®–∑”„Àâ∑√“∫∂÷ß¢âÕ¡Ÿ≈¢Õß®ÿ≈∏“μÿ„π∫√√¬“°“» ·À≈àß°”‡π‘¥¡≈æ‘… ·≈–º≈°√–∑∫
∑’ËÕ“®‡°‘¥¢÷Èπ∑—Èß∑“ß¥â“π ‘Ëß·«¥≈âÕ¡·≈–∑“ß¥â“π ÿ¢¿“æ‡æ◊ËÕ‡ªìπ·π«∑“ß„π°“√»÷°…“À“«‘∏’°“√·°â‰¢ ªÑÕß°—π
·≈–¡“μ√°“√∑’ËμâÕßπ”¡“∫—ß§—∫„™â‡æ◊ËÕ‡ªìπ°“√≈¥ªí≠À“¡≈æ‘…∑“ßÕ“°“»∑’Ë‡°‘¥¢÷ÈπμàÕ‰ª

«—μ∂ÿª√– ß§å¢Õßß“π«‘®—¬

1. »÷°…“™π‘¥·≈–ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß®ÿ≈∏“μÿ„π‡¢μ™ÿ¡™π‡¡◊Õß  ”π—°ß“π¢π àß®—ßÀ«—¥
π§√√“™ ’¡“  “¢“Õ”‡¿Õ‚™§™—¬ ·≈–æ◊Èπ∑’ËÀà“ß‰°≈§«“¡‡®√‘≠∫√‘‡«≥ªÉ“™’«¡≥±≈ –·°√“™

2. »÷°…“·À≈àßª≈àÕ¬®ÿ≈∏“μÿ∑’Ë —¡æ—π∏å°—∫ ¿“«–¿Ÿ¡‘Õ“°“»
3. »÷°…“·À≈àßª≈àÕ¬®ÿ≈∏“μÿ∑’ËÕ“® àßº≈°√–∑∫μàÕ√–∫∫π‘‡«»∫√‘‡«≥ªÉ“™’«¡≥±≈ –·°√“™

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

 ∂“π∑’Ë‡°Á∫μ—«Õ¬à“ß

„πß“π«‘®—¬π’È∑”°“√‡°Á∫μ—«Õ¬à“ß 2 ·Ààß (¿“æ∑’Ë 1) ‰¥â·°à ‡¢μ™ÿ¡™π‡¡◊Õß∫√‘‡«≥ ”π—°ß“π
¢π àß®—ßÀ«—¥π§√√“™ ’¡“  “¢“Õ”‡¿Õ‚™§™—¬ ·≈–æ◊Èπ∑’ËÀà“ß‰°≈§«“¡‡®√‘≠∫√‘‡«≥ªÉ“™’«¡≥±≈ –·°√“™
‚¥¬∑’Ë∫√‘‡«≥ ”π—°ß“π¢π àß®—ßÀ«—¥π§√√“™ ’¡“  “¢“Õ”‡¿Õ‚™§™—¬ ∑”°“√μ‘¥μ—Èß™ÿ¥Õÿª°√≥å‡°Á∫μ—«Õ¬à“ß
Õ“°“»∫π¥“¥øÑ“Õ“§“√ Ÿß 2 ™—Èπ §«“¡ Ÿß®“°æ◊Èπ¥‘πª√–¡“≥ 6 ‡¡μ√ ·≈– ∂“π’«‘®—¬ ‘Ëß·«¥≈âÕ¡
 –·°√“™ ¡’≈—°…≥–‡ªìπªÉ“™’«¡≥±≈ ‚¥¬∑”°“√μ‘¥μ—Èß™ÿ¥Õÿª°√≥å‡°Á∫μ—«Õ¬à“ßÕ“°“»∑’ËÀÕ§Õ¬∑’Ë§«“¡ Ÿß
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ª√–¡“≥ 34 ‡¡μ√ ®“°√–¥—∫æ◊Èπ¥‘π ‡π◊ËÕß®“°μâÕß‡°Á∫μ—«Õ¬à“ß∑’Ë§«“¡ Ÿß‡Àπ◊Õ√–¥—∫¬Õ¥μâπ‰¡â‡æ◊ËÕ
ªÑÕß°—π°“√μ° – ¡∑’Ëμâπ‰¡â°àÕπ°“√‡°Á∫μ—«Õ¬à“ß

¿“æ∑’Ë 1  ·ºπ∑’Ë®—ßÀ«—¥π§√√“™ ’¡“æ√âÕ¡∑—Èß· ¥ß ∂“π∑’Ë‡°Á∫μ—«Õ¬à“ß

°“√‡°Á∫μ—«Õ¬à“ß

„πß“π«‘®—¬π’È°“√‡°Á∫μ—«Õ¬à“ß®ÿ≈∏“μÿ„π∫√√¬“°“»‡ªìπ°“√‡°Á∫·∫∫°“√μ° – ¡·Àâß (Dry
deposition) ‚¥¬„™âøî≈‡μÕ√å·æ§·∫∫™—Èπ‡¥’¬«‡°Á∫μ—«Õ¬à“ß≈–ÕÕß≈Õ¬ ·≈–Õπÿ¿“§μà“ßÊ „π∫√√¬“°“»
°√–¥“…°√Õß∑’Ë„™â‡ªìπ™π‘¥§«Õ∑´å (Quartz fiber filter) ¢π“¥‡ âπºà“π»Ÿπ¬å°≈“ß 47 ¡‘≈≈‘‡¡μ√ ‡°√¥
QMA ¬’ËÀâÕ«Õ∑·¡π (Whatman) ´÷Ëß«’∏’°“√‡°Á∫μ—«Õ¬à“ß®–‡√‘Ë¡¥â«¬°“√‡μ√’¬¡°√–¥“…°√Õß„ à„π™ÿ¥
øî≈‡μÕ√å·æ§·≈â«μàÕ‡¢â“°—∫™ÿ¥Õÿª°√≥å‡°Á∫μ—«Õ¬à“ß ´÷Ëßª√–°Õ∫¥â«¬ªíö¡¥Ÿ¥Õ“°“»·≈–°ä“´¡‘‡μÕ√å‡æ◊ËÕ«—¥
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ª√‘¡“μ√√«¡¢ÕßÕ“°“»∑’Ë ‰À≈ºà“πøî≈‡μÕ√å·æ§·≈–π”‰ª§”π«≥ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß®ÿ≈∏“μÿ„π
∫√√¬“°“» ‚¥¬°“√‡°Á∫μ—«Õ¬à“ß®–‡°Á∫μ—«Õ¬à“ß‡ªìπ√–¬–‡«≈“ 6 ‡¥◊Õπ ‡¥◊Õπ≈– 7 «—πμàÕ‡π◊ËÕß ·∫àß‡ªìπ
2 ™à«ß‡«≈“ §◊Õ ™à«ß°≈“ß«—π‡«≈“ 6.00-18.00 π. ·≈–™à«ß°≈“ß§◊π‡«≈“ 18.00-6.00 π. ‚¥¬°”Àπ¥„Àâ
Õ—μ√“°“√‰À≈¢ÕßÕ“°“»‡∑à“°—∫ 10 ≈‘μ√μàÕπ“∑’ „π°“√‡°Á∫μ—«Õ¬à“ß∑ÿ°§√—ÈßμâÕß∫—π∑÷°¢âÕ¡Ÿ≈Õ—μ√“°“√‰À≈
¢ÕßÕ“°“» ‡≈¢¡‘‡μÕ√å«—¥Õ—μ√“°“√‰À≈¢ÕßÕ“°“» Õÿ≥À¿Ÿ¡‘ «—π∑’Ë ·≈–‡«≈“∑’Ë‡°Á∫μ—«Õ¬à“ßÕ¬à“ß≈–‡Õ’¬¥∑ÿ°§√—Èß
‡¡◊ËÕ∫—π∑÷°¢âÕ¡Ÿ≈‡ √Á®„Àâ∂Õ¥øî≈‡μÕ√å·æ§ÕÕ°®“°™ÿ¥Õÿª°√≥å‡°Á∫μ—«Õ¬à“ß ªî¥®ÿ°æ“√“øî≈å¡À√◊Õ°√–¥“…
°“«·≈–„ à„π∂ÿß´‘ª‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ¢Õßμ—«Õ¬à“ß°àÕππ”μ—«Õ¬à“ß°≈—∫¡“«‘‡§√“–Àå¬—ßÀâÕßªØ‘∫—μ‘
°“√«‘‡§√“–Àå

°“√«‘‡§√“–Àå

°“√«‘‡§√“–Àåμ—«Õ¬à“ß®–∑”‚¥¬«‘∏’°“√ °—¥¥â«¬°√¥√âÕπ ´÷Ëß‡ªìπ«‘∏’°“√∑’Ë∑”„Àâ “√‚≈À–À≈ÿ¥ÕÕ°
®“°°√–¥“…°√Õß§«Õ∑´å ‚¥¬„™â “√≈–≈“¬ 5.55% °√¥‰πμ√‘° / 16.75% °√¥‰Œ‚¥√§≈Õ√‘° ª√‘¡“μ√
50 ¡‘≈≈‘≈‘μ√ „ à≈ß„π∫’°‡°Õ√å ·≈â«π”‰ªμ—Èß∫π‡μ“„Àâ§«“¡√âÕπ ‡ªìπ‡«≈“ 30 π“∑’ ∑‘Èß‰«â„Àâ‡¬Áπ ·≈â«
°√Õß “√ °—¥∑’Ë‰¥â‚¥¬„™â°√«¬°√Õß∫ÿ§‡πÕ√å·≈–ªíö¡¥Ÿ¥Õ“°“» ∂à“¬ “√ °—¥∑’Ë‰¥â„π∫’°‡°Õ√å‰ª¬—ß¢«¥ª√—∫
ª√‘¡“μ√¢π“¥ 50 ¡‘≈≈‘≈‘μ√ ·≈â«ª√—∫ª√‘¡“μ√®π∂÷ß¢’¥ª√—∫ª√‘¡“μ√ ®“°π—Èππ”¡“«‘‡§√“–Àå¥â«¬‡§√◊ËÕß
Õ–μÕ¡¡‘°·Õ∫´Õ√åæ™—π ‡ª°‚∑√ ‚°ªï ‚¥¬∏“μÿ∑’Ë«‘‡§√“–Àå‰¥â·°à Cd, Cu, Cr, Fe, Mn, Ni, Pb ·≈– Zn

º≈°“√∑¥≈Õß·≈–«‘®“√≥åº≈°“√∑¥≈Õß

¢âÕ¡Ÿ≈‡™‘ßÕÿμÿπ‘¬¡«‘∑¬“

¢âÕ¡Ÿ≈‡™‘ßÕÿμÿπ‘¬¡«‘∑¬“∑’Ë∑”°“√»÷°…“ ‰¥â·°à Õÿ≥À¿Ÿ¡‘ §«“¡™◊Èπ —¡æ—∑∏å ·≈–ª√‘¡“≥πÈ”Ωπ
πÕ°®“°π’È¬—ß»÷°…“∑‘»∑“ß≈¡·≈–§«“¡‡√Á«≈¡∑’Ë —¡æ—π∏å°—∫·À≈àßª≈àÕ¬¥â«¬ æ∫«à“ ∑’ËªÉ“™’«¡≈±≈ –·°√“™
¡’Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥‡∑à“°—∫ 26.0 ÌC „π‡¥◊Õπ°√°Æ“§¡·≈–μË” ÿ¥‡∑à“°—∫ 21.5 ÌC „π‡¥◊Õπ∏—π«“§¡ ¡’
§«“¡™◊Èπ —¡æ—∑∏å Ÿß ÿ¥ 89% ·≈–ª√‘¡“≥πÈ”Ωπ – ¡ Ÿß ÿ¥ 54.0 ¡‘≈≈‘‡¡μ√„π‡¥◊Õπ°—π¬“¬π  à«π
∫√‘‡«≥‡¢μ™ÿ¡™π‡¡◊ÕßÕ”‡¿Õ‚™§™—¬ ¡’Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥‡∑à“°—∫ 28.3 ÌC „π‡¥◊Õπ°√°Æ“§¡ ·≈–μË” ÿ¥‡∑à“°—∫
26.6 ÌC „π‡¥◊Õπ∏—π«“§¡ ¡’§«“¡™◊Èπ —¡æ—∑∏å Ÿß ÿ¥ 83% „π‡¥◊Õπ°—π¬“¬π ·≈–ª√‘¡“≥πÈ”Ωπ – ¡ Ÿß ÿ¥
89.8 ¡‘≈≈‘‡¡μ√„π‡¥◊Õπæƒ»®‘°“¬π ∂÷ß·¡â«à“„π‡¥◊Õπæƒ»®‘°“¬π®–¡’ª√‘¡“≥πÈ”Ωπ‡©≈’Ë¬ – ¡ Ÿß ÿ¥·μà
‡¡◊ËÕæ‘®“√≥“®”π«π§«“¡∂’Ë¢Õß«—π∑’Ë¡’Ωπμ°æ∫«à“ „π‡¥◊Õπæƒ»®‘°“¬ππ—Èπ¡’§«“¡∂’ËμË”°«à“„π™à«ßƒ¥ŸΩπ
Õ¬à“ß‡¥◊Õπ°√°Æ“§¡  ‘ßÀ“§¡ ·≈–°—π¬“¬π∑’Ë¡’®”π«π«—π∑’Ë¡’Ωπμ°¡“°°«à“ ´÷Ëß®– àßº≈μàÕ°“√ – ¡μ—«
¢ÕßÕπÿ¿“§„π∫√√¬“°“» ·≈–π—Ëπ°Á‡ªìπÕ’°ªí®®—¬Àπ÷Ëß„π°“√æ‘®“√≥“ªí®®—¬∑’Ë àßº≈μàÕª√‘¡“≥§«“¡‡¢â¡¢âπ
(μ“√“ß∑’Ë 1)
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μ“√“ß∑’Ë 1 ¢âÕ¡Ÿ≈‡™‘ßÕÿμÿπ‘¬¡«‘∑¬“

‡¥◊Õπ*

 –·°√“™ ‚™§™—¬

Õÿ≥À¿Ÿ¡‘ §«“¡™◊Èπ —¡æ—∑∏å ª√‘¡“≥πÈ”Ωπ Õÿ≥À¿Ÿ¡‘ §«“¡™◊Èπ —¡æ—∑∏å ª√‘¡“≥πÈ”Ωπ

( ÌC) (%) (mm) ( ÌC) (%) (mm)

°√°Æ“§¡ 26.0 78 1.6 28.3 67 67.4

 ‘ßÀ“§¡ 25.1 80 2.6 28.3 67 82.8

°—π¬“¬π 24.8 89 54.0 27.8 83 22.6

μÿ≈“§¡ 24.2 77 17.4 27.2 76 25.2

æƒ»®‘°“¬π 22.3 78 13.2 26.7 70 89.8

∏—π«“§¡ 21.5 76 0.0 26.6 66 0.0

*¢âÕ¡Ÿ≈ªï æ.». 2555 °√¡Õÿμÿπ‘¬¡«‘∑¬“

§«“¡·μ°μà“ß¢Õßª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬√“¬À°‡¥◊Õπ¢Õß®ÿ≈∏“μÿ„π‡¢μ™ÿ¡™π‡¡◊Õß·≈–
‡¢μÀà“ß‰°≈§«“¡‡®√‘≠

ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬√“¬À°‡¥◊Õπ¢Õß®ÿ≈∏“μÿ· ¥ß„Àâ‡ÀÁπ«à“ „π‡¢μ™ÿ¡™π‡¡◊Õß∫√‘‡«≥
 ∂“π’¢π àß®—ßÀ«—¥π§√√“™ ’¡“  “¢“Õ”‡¿Õ‚™§™—¬ ¡’§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬√“¬À°‡¥◊Õπ Ÿß°«à“„π
‡¢μæ◊Èπ∑’ËÀà“ß‰°≈§«“¡‡®√‘≠∫√‘‡«≥‡¢μªÉ“™’«¡≥¶≈ –·°√“™„π∑ÿ°™π‘¥¢Õß®ÿ≈∏“μÿ∑’Ë∑”°“√μ√«®«—¥ ‚¥¬
¡’§à“ Ÿß°«à“ª√–¡“≥ 1-2 ‡∑à“ ‚¥¬®ÿ≈∏“μÿ∑’Ë¡’§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬ Ÿß∑’Ë ÿ¥ §◊Õ ‡À≈Á° √Õß≈ß¡“§◊Õ
 —ß°– ’ μ–°—Ë« ·¡ß°“π’  ∑Õß·¥ß ‚§√‡¡’¬¡ ·§¥‡¡’¬¡ ·≈–π‘°‡°‘≈ μ“¡≈”¥—∫ §à“§«“¡‡¢â¡¢âπ‡©≈’Ë¬
√“¬À°‡¥◊Õπ„π‡¢μ™ÿ¡™π‡¡◊Õß∫√‘‡«≥ ∂“π’¢π àß®—ßÀ«—¥π§√√“™ ’¡“  “¢“Õ”‡¿Õ‚™§™—¬¡’§à“‡À≈Á°
4.17 μg/m3  —ß°– ’ 0.48 μg/m3 μ–°—Ë« 0.27 μg/m3 ·¡ß°“π’  0.21 μg/m3 ∑Õß·¥ß 0.06 μg/m3

‚§√‡¡’¬¡ 0.041 μg/m3 ·§¥‡¡’¬¡ 0.039 μg/m3 ·≈–π‘°‡°‘≈ 0.021 μg/m3  à«π„π‡¢μÀà“ß‰°≈
§«“¡‡®√‘≠∫√‘‡«≥‡¢μªÉ“™’«¡≥¶≈ –·°√“™¡’§à“‡À≈Á° 3.16 μg/m3  —ß°– ’ 0.39 μg/m3 ¡. μ–°—Ë«
0.18 μg/m3 ·¡ß°“π’  0.14 μg/m3 ∑Õß·¥ß 0.042 μg/m3 ‚§√‡¡’¬¡ 0.033 μg/m3 ·§¥‡¡’¬¡
0.027 μg/m3 ·≈–π‘°‡°‘≈ 0.011 μg/m3 (¿“æ∑’Ë 2)

‡¡◊ËÕæ‘®“√≥“·À≈àßª≈àÕ¬¡≈æ‘…·≈– ¿“«–∑“ß¿Ÿ¡‘Õ“°“»æ∫«à“ ∑‘»∑“ß≈¡„π‡¢μÕ”‡¿Õ‡¡◊Õß
‚™§™—¬ à«π„À≠à¡’≈—°…≥–°“√æ—¥æ“®“°∑‘»‡Àπ◊Õ Ÿà∑‘»„μâ ·≈–∑‘»μ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ Ÿà∑‘»μ–«—πμ°
‡©’¬ß„μâ ´÷Ëß‡ªìπ∫√‘‡«≥∑’Ë¡’‡¢μÕÿμ “À°√√¡ ÿ√π“√’μ—ÈßÕ¬ŸàÀà“ßÕÕ°‰ª®“°‡¢μÕ”‡¿Õ‚™§™—¬ª√–¡“≥
30 °‘‚≈‡¡μ√μ“¡√–¬–°“√°√–®—¥ ‚¥¬ª√–‡¿∑Õÿμ “À°√√¡ à«π„À≠à‡°’Ë¬«¢âÕß°—∫°“√º≈‘μÕÿª°√≥å
Õ‘‡≈Á§‚∑√π‘°·≈–™‘Èπ à«π¬“π¬πμå∑’Ë‡ªìπ·À≈àß°”‡π‘¥¢Õß®ÿ≈∏“μÿª√–‡¿∑μà“ßÊ ∑—Èßμ–°—Ë« ‡À≈Á° ∑Õß·¥ß ‡ªìπμâπ
´÷Ëß∑”„Àâ‡°‘¥°“√æ—¥æ“¢Õß¡≈æ‘… àßº≈„Àâ„π‡¢μÕ”‡¿Õ‡¡◊Õß‚™§™—¬¡’§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß
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®ÿ≈∏“μÿ Ÿß°«à“„π‡¢μÀà“ß‰°≈∫√‘‡«≥ªÉ“™’«¡≈±≈ –·°√“™ ·≈–πÕ°®“°π’Èª√‘¡“≥°“√®√“®√¬—ß∑”„Àâ‡°‘¥
°“√øÿÑß°√–®“¬¢ÕßΩÿÉπ¥‘π‚¥¬√Õ∫´÷ËßÕ“® àßº≈μàÕ§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ¥â«¬‡™àπ°—π ·≈–„π à«π¢Õß
æ◊Èπ∑’ËÀà“ß‰°≈§«“¡‡®√‘≠„πæ◊Èπ∑’ËªÉ“™’«¡≥±≈ –·°√“™∑’Ë¬—ß§ßμ√«®æ∫ª√‘¡“≥®ÿ≈∏“μÿ·μà„πª√‘¡“≥∑’ËμË”°«à“
„π‡¢μ™ÿ¡™π‡¡◊Õß∫√‘‡«≥Õ”‡¿Õ‚™§™—¬‡π◊ËÕß®“°¡’º≈¡“®“°°“√æ—¥æ“¥â«¬°√–· ≈¡®“°·À≈àß°”‡π‘¥
„π‡¡◊ÕßÀ√◊Õ®“°‡¢μÕÿμ “À°√√¡ 304 ∑’ËÕ¬ŸàÀà“ßÕÕ°‰ªª√–¡“≥ 70 °‘‚≈‡¡μ√ ´÷Ëß§“¥«à“‡ªìπ·À≈àßª≈àÕ¬
®ÿ≈∏“μÿ∑’Ë ”§—≠∑’Ë®– àßº≈°√–∑∫μàÕ√–∫∫π‘‡«» πÕ°®“°π’Èº≈°“√»÷°…“μàÕ‰ª®–™à«¬∫àß™’È∂÷ß·π«‚πâ¡¢Õß
º≈°√–∑∫μàÕ√–∫∫π‘‡«»«‘∑¬“„πæ◊Èπ∑’ËªÉ“„π√–¬–¬“«‰¥â ‡π◊ËÕß®“°ΩÿÉπ‚≈À–À√◊Õ “√ª√–°Õ∫‚≈À–®–Õ¬Ÿà
„π√Ÿª¢ÕßÕπÿ¿“§À√◊Õ “√ª√–°Õ∫Õπÿ¿“§ °àÕ„Àâ‡°‘¥°“√ – ¡¢Õß®ÿ≈∏“μÿ„π√–∫∫π‘‡«»∑—Èß·∫∫·Àâß·≈–‡ªï¬°
(√«¡μ—«°—∫πÈ”Ωπμ°≈ß¡“) (Dry and wet deposition) ´÷Ëß®–°àÕ„Àâ‡°‘¥ªí≠À“°“√ªπ‡ªóôÕπ„π·À≈àßπÈ”
·≈–º‘«¥‘π

¿“æ∑’Ë 2 °“√‡ª√’¬∫‡∑’¬∫ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬√“¬À°‡¥◊Õπ¢Õß®ÿ≈∏“μÿ μ—Èß·μà‡¥◊Õπ°√°Æ“§¡
∂÷ß‡¥◊Õπ∏—π«“§¡√–À«à“ß„π‡¢μ™ÿ¡™π‡¡◊ÕßÕ”‡¿Õ‚™§™—¬ ·≈–„π‡¢μÀà“ß‰°≈§«“¡‡®√‘≠
∫√‘‡«≥ªÉ“™’«¡≥¶≈ –·°√“™
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§«“¡·ª√ª√«π¢Õßª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß®ÿ≈∏“μÿ„π·μà≈–‡¥◊Õπ

º≈°“√«‘‡§√“–Àå§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß®ÿ≈∏“μÿ„π·μà≈–‡¥◊Õπμ≈Õ¥™à«ß√–¬–‡«≈“ 6 ‡¥◊Õπ ‡√‘Ë¡
μ—Èß·μà‡¥◊Õπ°√°Ø“§¡∂÷ß‡¥◊Õπ∏—π«“§¡ æ.». 2555 „π∫√‘‡«≥‡¢μÕ”‡¿Õ‚™§™—¬ æ∫«à“„π™à«ß‡¥◊Õπμÿ≈“§¡
æƒ»®‘°“¬π ·≈–∏—π«“§¡¡’ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬§àÕπ¢â“ß Ÿß°«à“„π™à«ß‡¥◊Õπ°√°Ø“§¡  ‘ßÀ“§¡ ·≈–
°—π¬“¬π ‚¥¬∏“μÿ Fe, Zn ·≈– Ni ¡’§à“ Ÿß∑’Ë ÿ¥„π‡¥◊Õπμÿ≈“§¡ ∏“μÿ Cr, Cu ·≈– Mn ¡’§à“ Ÿß ÿ¥
„π‡¥◊Õπæƒ»®‘°“¬π ·≈–∏“μÿ Cd ·≈– Pb ¡’§à“ Ÿß ÿ¥„π‡¥◊Õπ∏—π«“§¡ (¿“æ∑’Ë 3 °) )  à«πº≈¢Õß
§«“¡‡¢â¡¢âπ¢Õß®ÿ≈∏“μÿ„π∫√‘‡«≥‡¢μÀà“ß‰°≈§«“¡‡®√‘≠„πæ◊Èπ∑’ËªÉ“ –·°√“™æ∫«à“„π™à«ß‡¥◊Õπμÿ≈“§¡
æƒ»®‘°“¬π ·≈– ∏—π«“§¡ ¡’ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬§àÕπ¢â“ß Ÿß°«à“„π™à«ß‡¥◊Õπ°√°Ø“§¡  ‘ßÀ“§¡
·≈–°—π¬“¬π ‡™àπ‡¥’¬«°—π°—∫„π‡¢μ™ÿ¡™π‡¡◊ÕßÕ”‡¿Õ‚™§™—¬ ‚¥¬∏“μÿ Fe, Zn ·≈– Ni ¡’§à“ Ÿß∑’Ë ÿ¥„π
‡¥◊Õπμÿ≈“§¡ ∏“μÿ Cr ·≈– Cu ¡’§à“ Ÿß ÿ¥„π‡¥◊Õπæƒ»®‘°“¬π ·≈–∏“μÿ Cd, Mn ·≈– Pb ¡’§à“ Ÿß ÿ¥„π
‡¥◊Õπ∏—π«“§¡ (¿“æ∑’Ë 3 ¢) ) ‡¡◊ËÕæ‘®“√≥“∂÷ß§«“¡ —¡æ—π∏å°—∫ ¿“«–¿Ÿ¡‘Õ“°“»æ∫«à“ „π™à«ß‡¥◊Õπ°√°Ø“§¡
 ‘ßÀ“§¡ ·≈–°—π¬“¬π ‡ªìπ™à«ß‡¥◊Õπ∑’ËÕ¬Ÿà„πƒ¥ŸΩπ¡’Ωπμ°ª√–ª√“¬μ≈Õ¥∑—Èß‡¥◊Õπ´÷ËßÕ“®®– àßº≈μàÕ
§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬∑’Ë≈¥≈ß ‡π◊ËÕß®“°πÈ”Ωπ®–‡ªìπμ—«™–≈â“ßÕπÿ¿“§„π∫√√¬“°“» (Yunchao
et al., 2007) ∑”„Àâ§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß®ÿ≈∏“μÿ„π∫√√°“»≈¥≈ß·≈–‡ªìπ°“√≈¥°“√øÿÑß°√–®“¬
¢ÕßΩÿÉπ¥‘π´÷Ëß Õ¥§≈âÕß°—∫§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ∑’Ë≈¥≈ß
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¿“æ∑’Ë 3 °“√‡ª√’¬∫‡∑’¬∫ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬√“¬‡¥◊Õπ¢Õß®ÿ≈∏“μÿ
„π™à«ß√–¬–‡«≈“ 6 ‡¥◊Õπ ‡√‘Ë¡μ—Èß·μà‡¥◊Õπ°√°Æ“§¡∂÷ß∏—π«“§¡ æ.». 2555
°) ∫√‘‡«≥‡¢μÕ”‡¿Õ‡¡◊Õß‚™§™—¬
¢) ∫√‘‡«≥‡¢μÀà“ß‰°≈§«“¡‡®√‘≠ –·°√“™

§«“¡·ª√ª√«π¢Õßª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß®ÿ≈∏“μÿ„π™à«ß«—π

‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬√“¬À°‡¥◊Õπ¢Õß®ÿ≈∏“μÿ„π™à«ß‡«≈“°≈“ß«—π·≈–‡«≈“
°≈“ß§◊πæ∫«à“ §à“ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬¢Õß®ÿ≈∏“μÿ„π™à«ß‡«≈“°≈“ß«—π à«π¡“°¡’§à“ Ÿß°«à“„π™à«ß
‡«≈“°≈“ß§◊π ¬°‡«âπ Zn „π‡¢μ™ÿ¡™π‡¡◊Õß∫√‘‡«≥Õ”‡¿Õ‚™§™—¬ ·≈– Cr „π∫√‘‡«≥‡¢μÀà“ß‰°≈§«“¡
‡®√‘≠„πæ◊Èπ∑’ËªÉ“ –·°√“™ ´÷Ëß¡’§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ„π™à«ß°≈“ß§◊π Ÿß°«à“„π™à«ß‡«≈“°≈“ß«—π  “‡Àμÿ
∑’ËÕ“® àßº≈„Àâ™à«ß‡«≈“°≈“ß«—π Ÿß°«à“°≈“ß§◊π ‡π◊ËÕß®“°„π™à«ß‡«≈“°≈“ß«—π¡πÿ…¬å¡’°“√∑”°‘®°√√¡μà“ßÊ
‡™àπ °“√§¡π“§¡ °“√¢π àß °√–∫«π°“√º≈‘μ ·≈–°“√Õÿμ “À°√√¡ ‡ªìπμâπ ¡“°°«à“„π‡«≈“°≈“ß§◊π

(°)

(¢)
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´÷Ëß®– àßº≈μàÕ°“√‡°‘¥·≈–°“√æ—¥æ“¢Õß®ÿ≈∏“μÿ∑”„Àâ§à“ª√‘¡“≥§«“¡‡¢â¡¢âπ Ÿß¢÷Èππ—Ëπ‡Õß  à«π∏“μÿ Zn ·≈–
Cr ´÷Ëß¡’§à“„π™à«ß‡«≈“°≈“ß§◊π Ÿß°«à“„π™à«ß‡«≈“°≈“ß«—πÕ“®¡’ “‡Àμÿ®“°ª√‘¡“≥°“√‡°‘¥ °“√æ—¥æ“
À√◊Õ°“√‡§≈◊ËÕπ¬â“¬®“°·À≈àß°”‡π‘¥ ·≈–ª√‘¡“≥°“√®√“®√∑’Ë≈¥≈ß ‡ªìπμâπ (¿“æ∑’Ë 4)

¿“æ∑’Ë 4 °“√‡ª√’¬∫‡∑’¬∫ª√‘¡“≥§«“¡‡¢â¡¢âπ‡©≈’Ë¬√“¬À°‡¥◊Õπ¢Õß®ÿ≈∏“μÿ
„π™à«ß‡«≈“°≈“ß«—π·≈–‡«≈“°≈“ß§◊π
°) ∫√‘‡«≥‡¢μÕ”‡¿Õ‡¡◊Õß‚™§™—¬
¢) ∫√‘‡«≥‡¢μÀà“ß‰°≈§«“¡‡®√‘≠„πæ◊Èπ∑’ËªÉ“ –·°√“™

(°)

(¢)
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