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π‘ “°√ ¡’®—Ëπ* æ®π’¬å ¢ÿ¡¡ß§≈ ·≈– √âÕ¬¥“« «‘π‘®π—π∑√—μπå
 “¬«‘™“‡∑§‚π‚≈¬’ ‘Ëß·«¥≈âÕ¡ §≥–æ≈—ßß“π ‘Ëß·«¥≈âÕ¡·≈–«— ¥ÿ

¡À“«‘∑¬“≈—¬‡∑§‚π‚≈¬’æ√–®Õ¡‡°≈â“∏π∫ÿ√’

∫∑§—¥¬àÕ

ß“π«‘®—¬π’È‡ªìπ°“√»÷°…“ª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥‡Àπ◊ÕªÉ“™’«¡≥±≈ –·°√“™  ∂“π∑’Ë
‡°Á∫μ—«Õ¬à“ßμ—ÈßÕ¬Ÿà∑’Ë ∂“π’«‘®—¬ ‘Ëß·«¥≈âÕ¡ –·°√“™ ®—ßÀ«—¥π§√√“™ ’¡“ °“√μ° – ¡¢Õß “√°√¥¡’∑—Èß
·∫∫‡ªï¬° ( “√°√¥„ππÈ”Ωπ) ·≈–·∫∫·Àâß ( “√°√¥„πÕ“°“») „π°“√μ√«®«—¥°“√μ° – ¡¢Õß “√°√¥
·∫∫‡ªï¬° πÈ”Ωπ®–∂Ÿ°‡°Á∫¥â«¬¿“™π–„π∑’Ë‚≈àß„π¢≥–∑’ËΩπμ° °“√‡°Á∫·∫∫·Àâß„™â«‘∏’‡°Á∫μ—«Õ¬à“ß„∫‰¡â¡“
«‘‡§√“–Àå„π∑ÿ° 10 «—π √–¬–‡«≈“‡°Á∫μ—«Õ¬à“ßπ“π 6 ‡¥◊Õπ „π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π∂÷ß‡¥◊Õπæƒ»®‘°“¬π
ªï æ.». 2555 μ—«Õ¬à“ß∑’Ë ‰¥â®–∂Ÿ°π”¡“«‘‡§√“–Àå‡æ’ËÕÀ“ª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥¥â«¬‡§√◊ËÕß
Õ‘ÕÕπ‚§√¡“‚μ°√“ø º≈°“√»÷°…“æ∫«à“ μ—«Õ¬à“ßπÈ”Ωπ¡’§à“§«“¡π”‰øøÑ“‡©≈’Ë¬ 0.15 mS/m §à“§«“¡
‡ªìπ°√¥-¥à“ß‡©≈’Ë¬ 5.54 ´÷Ëß· ¥ß ¿“«–§«“¡‡ªìπΩπ°√¥‡≈Á°πâÕ¬ §à“ø≈—°´å°“√μ° – ¡·∫∫‡ªï¬°¡’
§à“‡©≈’Ë¬¢Õß‰π‡μ√μ (NO

3
-), ́ —≈‡øμ (SO

4
2-), øÕ‡¡∑ (HCOO-) ·≈–Õ– ‘́‡μ∑ (CH

3
COO-) ‡∑à“°—∫ 0.0366,

0.0466, 0.0014 ·≈– 0.0335 mg/m2.day μ“¡≈”¥—∫  à«π°“√μ° – ¡¢Õß “√°√¥·∫∫·Àâßæ∫«à“
¡’§à“ø≈—°´å°“√μ° – ¡‡©≈’Ë¬‡∑à“°—∫ 0.0112, 0.0413, 0.0013 ·≈– 0.0411 mg/m2.day μ“¡≈”¥—∫ ∑—Èßπ’È
§à“ø≈—°´å°“√μ° – ¡¢Õß “√°√¥®–·μ°μà“ß°—π„π·μà≈–‡¥◊Õπ ́ ÷Ëß¡’º≈¡“®“°ªí®®—¬∑’Ë·μ°μà“ß°—π ‡™àπ ªí®®—¬
∑“ß¿Ÿ¡‘Õ“°“» ·À≈àßª≈¥ª≈àÕ¬¡≈æ‘… ·≈–°√–∫«π°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’·≈–™’««‘∑¬“

§” ”§—≠ : °“√μ° – ¡‡ªï¬° °“√μ° – ¡·Àâß ªÉ“™’«¡≥±≈ –·°√“™
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Abstract

The aim of this study was to investigate the acid deposition over the Sakaerat
biosphere forest located at Sakaerat Environmental Research Station in Nakhon Ratchasima
Province. The acid deposition composed of wet deposition (acid components in the rain) and
dry deposition (acid components in the air). For the wet deposition, the rain samples were
collected by bulk method in the open area. For the dry deposition, the tree leaves were
collected every 10 day for 6 months from June to November 2012. All samples were analysed
using an Ion Chromatography. The average electrical conductivity value of the wet sample
was 0.15 mS/m. The pH value of 5.54 indicated a slight acidic condition. The average wet
deposition of NO

3
-, SO

4
2-, HCOO- and CH

3
COO- was determined to be 0.0366, 0.0466, 0.0014

and 0.0335 mg/m2.day, respectively. The average dry deposition of the aforementioned ion
components were found to be 0.0112, 0.0413, 0.0013 and 0.0411 mg/m2.day, respectively.
The monthly variation of acid deposition could be under some influencing factors such as the
climatic conditions, the emission sources and the chemical and biological processes.

Keywords : Wet deposition, Dry deposition, Sakaerat biosphere forest

∫∑π”

„πªí®®ÿ∫—πª√–‡∑»‰∑¬°”≈—ß¡’°“√æ—≤π“§«“¡‡®√‘≠‡μ‘∫‚μ∑“ß¥â“π‡»√…∞°‘®·≈– —ß§¡„πÕ—μ√“
∑’Ë Ÿß‡°‘¥°“√¢¬“¬μ—«¥â“πÕÿμ “À°√√¡·≈–°“√§¡π“§¡¢π àßÕ¬à“ß√«¥‡√Á« ´÷Ëß‡ªìπ “‡Àμÿ ”§—≠∑”„Àâ¡’
°“√„™âæ≈—ßß“π®“°‡™◊ÈÕ‡æ≈‘ßμà“ßÊ ‡æ‘Ë¡¢÷Èπ‡ªìπ®”π«π¡“° °àÕ„Àâ‡°‘¥°“√ª≈¥ª≈àÕ¬ “√¡≈æ‘…„π ¿“æ
·°ä À√◊ÕÕπÿ¿“§·¢«π≈Õ¬ÕÕ°¡“ Ÿà∫√√¬“°“»  “√¡≈æ‘…∑’Ë‡ªìπμ—«°≈“ß∑’Ë∑”„Àâ‡°‘¥ “√°√¥„π∫√√¬“°“»
(Acid Precursors) ∑’Ë ”§—≠¡’Õ¬Ÿà 2 ™π‘¥ ™π‘¥·√° §◊Õ ·°ä ÕÕ°‰´¥å¢Õß´—≈‡øÕ√å ´÷Ëß√«¡∂÷ß·°ä 
´—≈‡øÕ√å‰¥ÕÕ°‰´¥å (SO

2
) ·≈–·°ä ´—≈‡øÕ√å‰μ√ÕÕ°‰´¥å (SO

3
) ·≈–™π‘¥∑’Ë Õß§◊Õ ·°ä ÕÕ°‰´¥å¢Õß

‰π‚μ√‡®π (NO
x
) ´÷Ëß√«¡∂÷ß·°ä ‰πμ√‘§ ÕÕ°‰´¥å (NO) ·≈–·°ä ‰π‚μ√‡®π‰¥ÕÕ°‰´¥å (NO

2
)

(Chulalongkorn University, 2007) °“√μ° – ¡¢Õß “√°√¥‡°‘¥‰¥â 2 ·∫∫§◊Õ ·∫∫·√° °“√μ° – ¡
‡ªï¬° (Wet Deposition) ‡ªìπ°√–∫«π°“√∑’Ë·°ä  SO

2
 ·≈–·°ä  NO

x
 ´÷Ëß‡ªìπ “√°√¥À≈—°∑’Ë∂Ÿ°ª≈àÕ¬

ÕÕ°®“°°√–∫«π°“√‡º“‰À¡â∑”ªØ‘°√‘¬“°—∫§«“¡™◊Èπ„π∫√√¬“°“»°≈“¬‡ªìπ “√ª√–°Õ∫∑’Ë¡’ ¿“æ‡ªìπ
°√¥·≈–‡¡◊ËÕ√«¡μ—«°—∫‡¡¶¡“°¢÷Èπ°Á®–°≈“¬‡ªìπΩπ μ°≈ß¡“ Ÿàæ◊Èπ¥‘π ‡√“√Ÿâ®—°°—π¥’„π™◊ËÕ Ωπ°√¥ ·∫∫∑’Ë
 Õß °“√μ° – ¡·Àâß (Dry Deposition) ‡ªìπ°“√μ°¢Õß°√¥„π ¿“«–∑’Ë‰¡à¡’πÈ”‡ªìπ à«πª√–°Õ∫ ‰¥â·°à
°“√μ°¢Õß·°ä ´—≈‡øÕ√å‰¥ÕÕ°‰´¥å ·°ä ÕÕ°‰´¥å¢Õß‰π‚μ√‡®π Ωπ°√¥‡¡◊ËÕμ°≈ß¡“„π·À≈àßπÈ”·≈–º‘«¥‘π
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®–∑”„ÀâπÈ”·≈–¥‘π¡’§«“¡‡ªìπ°√¥¡“°¢÷Èπ ‡°‘¥§«“¡‡ ’¬À“¬°—∫æ◊™  —μ«å ¡πÿ…¬å ·≈–√–∫∫π‘‡«»«‘∑¬“
√«¡∑—Èß°àÕ„Àâ‡°‘¥°“√ ÷°°√àÕπ¢Õß«— ¥ÿμà“ßÊ (Pradab, 2005)

®“°°“√»÷°…“ß“π«‘®—¬μà“ßÊ æ∫«à“ ª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥∫π„∫‰¡â‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ¡’°“√
 —¡º— °—∫Õ“°“» ¿“æ·«¥≈âÕ¡„π™à«ß√–¬–‡«≈“Àπ÷Ëß (Watanabe at al., 2008) ‚¥¬ ¿“æ∂Ÿ¡‘Õ“°“»∑’Ë
‡ª≈’Ë¬π·ª≈ß ‰¥â·°à Õÿ≥À¿Ÿ¡‘ §«“¡™◊Èπ §«“¡‡√Á«≈¡ ¡’º≈μàÕ°√–μ° – ¡¢Õß “√°√¥ (Skeffington
at al., 2012) ∑—Èßπ’È°“√μ° – ¡¢Õß “√°√¥„πªÉ“‰¡â¡’§à“·μ°μà“ß°—π¢÷ÈπÕ¬Ÿà°—∫√–¬–Àà“ß¢Õß¢Õ∫ªÉ“
(Devlaeminck at al., 2005) ¥—ßπ—Èπ °“√μ° – ¡¢Õß “√°√¥®÷ß°≈“¬‡ªìπªí≠À“ ‘Ëß·«¥≈âÕ¡√–¬–¬“«
√–¥—∫ª√–‡∑» ¿Ÿ¡‘¿“§ ·≈–‚≈° ‚¥¬ “√°√¥„π∫√√¬“°“»·≈–°“√μ° – ¡¢Õß°√¥‡ªìπªí≠À“∑’Ë√ÿπ·√ß
„πª√–‡∑»Õÿμ “À°√√¡À√◊Õª√–‡∑»∑’Ëæ—≤π“·≈â« °“√»÷°…“ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß°“√μ° – ¡ “√
¢Õß°√¥®÷ß¡’§«“¡ ”§—≠ ß“π«‘®—¬π’È®÷ß‰¥â∑”°“√»÷°…“∂÷ßª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥·∫∫‡ªï¬°·≈–
·Àâß¥â«¬«‘∏’∏√√¡™“μ‘‚¥¬„™â ∂“π∑’Ë‡°Á∫μ—«Õ¬à“ß„πæ◊Èπ∑’ËªÉ“™’«¡≥±≈ –·°√“™ √«¡∑—Èß»÷°…“ªí®®—¬∑“ß
¿Ÿ¡‘Õ“°“»∑’Ë àßº≈μàÕª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥‡Àπ◊ÕªÉ“™’«¡≥±≈ –·°√“™·≈–·À≈àßª≈¥ª≈àÕ¬
 “√°√¥∑’Ë®– àßº≈°√–∑∫μàÕæ◊Èπ∑’ËªÉ“™’«¡≥±≈ –·°√“™

Õÿª°√≥å·≈–«‘∏’°“√

1.  ∂“π∑’Ë‡°Á∫μ—«Õ¬à“ß
 ∂“π∑’Ë‡°Á∫μ—«Õ¬à“ßμ—ÈßÕ¬Ÿà∑’Ë ∂“π’«‘®—¬ ‘Ëß·«¥≈âÕ¡ –·°√“™ ®—ßÀ«—¥π§√√“™ ’¡“ ¡’‡π◊ÈÕ∑’Ë

ª√–¡“≥ 48,800 ‰√à À√◊Õ 78.08 μ“√“ß°‘‚≈‡¡μ√ ¡’§«“¡ ŸßÕ¬Ÿà√–À«à“ß 280 - 762 ‡¡μ√ ®“°√–¥—∫
πÈ”∑–‡≈ª“π°≈“ß  ¿“æ¿Ÿ¡‘Õ“°“»μ—ÈßÕ¬Ÿà„π‡¢μ√âÕπ™◊Èπ‡π◊ËÕß®“°¡’Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ„πÕ“°“» Ÿß
¡’ª√‘¡“≥Ωπ§àÕπ¢â“ß¡“°  ¿“æªÉ“®–ª√–°Õ∫‰ª¥â«¬ ªÉ“¥‘∫ ªÉ“‡μÁß√—ß ªÉ“‰ºà ·≈–ªÉ“ª≈Ÿ° ‚¥¬®ÿ¥‡°Á∫
μ—«Õ¬à“ßμ—ÈßÕ¬Ÿà„πæ◊Èπ∑’Ë¢ÕßªÉ“‡μÁß√—ß (Sakaerat environmental research station, 2012)
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¿“æ∑’Ë 1  ∑’Ëμ—Èß ∂“π’«‘®—¬ ‘Ëß·«¥≈âÕ¡ –·°√“™ ®.π§√“™ ’¡“

2. °“√‡°Á∫·≈–«‘‡§√“–Àåμ—«Õ¬à“ß
°“√»÷°…“°“√μ° – ¡‡ªï¬°„™â«‘∏’‡°Á∫μ—«Õ¬à“ßπÈ”Ωπ¡“«‘‡§√“–Àå ¥â«¬Õÿª°√≥å‡°Á∫πÈ”Ωπ·∫∫

ª√‘¡“≥¡“° (bulk) ‚¥¬∑”°“√‡°Á∫πÈ”Ωπ∑ÿ°«—π∑’Ë¡’Ωπμ° π—∫‡«≈“‡√‘Ë¡μâπ¢Õß°“√‡°Á∫μ—«Õ¬à“ß∑’Ë 7.00 π.
®π∂÷ß 7.00 π. ¢Õß«—π∂—¥‰ª Õÿª°√≥å‡°Á∫μ—«Õ¬à“ßπÈ”Ωπ®–«“ß„π∑’Ë‚≈àß ∫πÀÕ§Õ¬ Ÿß®“°æ◊Èπ¥‘π 36 ‡¡μ√
‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ¢Õß ‘Ëß√Õ∫¢â“ß À≈—ß®“°‡°Á∫μ—«Õ¬à“ßπÈ”Ωπ·≈â«®–∑”°“√™—ËßπÈ”Àπ—°μ—«Õ¬à“ß
®“°π—Èπ àßμ—«Õ¬à“ß‰ª¬—ßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ∑”°“√«—¥§à“§«“¡π”‰øøÑ“ (EC) ·≈–§à“§«“¡‡ªìπ°√¥¥à“ß (pH)
∑—π∑’À≈—ß®“°‰¥â√—∫μ—«Õ¬à“ß ®“°π—Èπ°√Õßμ—«Õ¬à“ßπÈ”Ωπºà“π·ºàπ°√Õß‡¡¡‡∫√π ¢π“¥ 0.45 μm πÈ”∑’Ë‰¥â
®“°°“√°√Õß®–∂Ÿ°‡°Á∫√—°…“‰«â„πμŸâ‡¬Áπ∑’ËÕÿ≥À¿Ÿ¡‘ 4 ÌC °àÕππ”‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß
 “√°√¥¥â«¬‡§√◊ËÕß Ion Chromatography  à«π°“√‡°Á∫μ—«Õ¬à“ß°“√μ° – ¡¢Õß “√°√¥·Àâß®–„™â«‘∏’
»÷°…“ª√‘¡“≥°“√μ° – ¡∫π„∫‰¡â„π™à«ß‡«≈“∑’Ë‰¡à¡’Ωπμ° ‚¥¬°“√‡°Á∫„∫‰¡â®“°μâπ‰¡â„πªÉ“™’«¡≥±≈
 –·°√“™ §√—Èß≈– 20 „∫ ∑ÿ° 10 «—π À≈—ß®“°‡°Á∫μ—«Õ¬à“ß„∫‰¡â·≈â«®–∑”°“√«—¥æ◊Èπ∑’Ëº‘«¢Õß„∫‰¡â‡æ◊ËÕ
°“√§”π«≥ª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥μàÕæ◊Èπ∑’Ëº‘«„∫‰¡â ®“°π—Èπ àßμ—«Õ¬à“ß‰ª¬—ßÀâÕßªØ‘∫—μ‘°“√‡æ◊ËÕ
∑”°“√ °—¥¥â«¬πÈ” Deionized water ∑’Ë¡’§à“§«“¡π”‰øøÑ“‰¡à‡°‘π 0.15 mS/m „πª√‘¡“μ√ 20 ml ®“°
π—Èπ°√ÕßπÈ” °—¥¥â«¬°“√ºà“π™ÿ¥°√Õß∑’Ë¡’¢π“¥ 0.45 μm πÈ”∑’Ë‰¥â®“°°“√°√Õß®–∂Ÿ°‡°Á∫√—°…“‰«â„πμŸâ‡¬Áπ
∑’ËÕÿ≥À¿Ÿ¡‘ 4 ÌC °àÕππ”‰ª«‘‡§√“–ÀåÀ“ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß “√°√¥ „π°“√«‘‡§√“–Àå “√°√¥π—Èπ®–
«—¥§à“Õ‘ÕÕπ≈∫¢Õß‰π‡μ√μ (NO

3
-), ´—≈‡øμ (SO

4
2-), øÕ‡¡∑ (HCOO-) ·≈–Õ–´‘‡μ∑ (CH

3
COO-) ¥â«¬

«‘∏’°“√ Isocatic (Õÿ≥À¿Ÿ¡‘ ·≈–Õ—μ√“°“√‰À≈‡¥’¬«μ≈Õ¥ 1 √Õ∫) ¥â«¬‡§√◊ËÕß Ion Chromatography
(Pradab, 2012)
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º≈°“√»÷°…“·≈–°“√Õ¿‘ª√“¬

1. º≈°“√«‘‡§√“–Àåª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥·∫∫‡ªï¬°
º≈°“√»÷°…“®“°®”π«πμ—«Õ¬à“ßπÈ”Ωπ∑—ÈßÀ¡¥ 70 μ—«Õ¬à“ß æ∫«à“ μ—«Õ¬à“ßπÈ”Ωπ¡’§à“

§«“¡π”‰øøÑ“‡©≈’Ë¬ 0.15 mS/m ·≈–§à“§«“¡‡ªìπ°√¥-¥à“ß‡©≈’Ë¬ 5.54 ´÷Ëß‡ªìπ§à“∑’Ë∫àß™’È∂÷ß·π«‚πâ¡
 ¿“«–§«“¡‡ªìπΩπ°√¥ (§à“μË”°«à“ 5.6 · ¥ß ¿“«–Ωπ°√¥) §à“ø≈—°´å°“√μ° – ¡¢Õß “√°√¥·∫∫
‡ªï¬°¡’§à“‡©≈’Ë¬ 6 ‡¥◊Õπ®“° Ÿß ÿ¥‰ªμË” ÿ¥¥—ßπ’È SO

4
2- > NO

3
- > CH

3
COO- > HCOO- ‚¥¬¡’§à“‡∑à“°—∫

0.0466, 0.0366, 0.0335 ·≈– 0.0014 mg/m2.day μ“¡≈”¥—∫ ·≈–§à“ø≈—°´å¢Õß SO
4
2- ¡’§à“ Ÿß ÿ¥„π

‡°◊Õ∫∑ÿ°‡¥◊Õπ∑’Ëμ√«®«—¥ ¬°‡«âπ‡¥◊Õπ°√°Ø“§¡·≈– ‘ßÀ“§¡∑’Ë CH
3
COO- ·≈– NO

3
-  Ÿß ÿ¥ μ“¡≈”¥—∫

¿“æ∑’Ë 2  ª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥·∫∫‡ªï¬°‡©≈’Ë¬√“¬‡¥◊Õπ„πæ◊Èπ∑’ËªÉ“ –·°√“™

2. º≈°“√«‘‡§√“–Àåª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥·∫∫·Àâß
º≈°“√»÷°…“¥â«¬«‘∏’μ√«®«—¥ª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥∫π„∫‰¡âæ∫«à“ §à“ø≈—°´å¢Õß

°“√μ° – ¡¢Õß “√°√¥·∫∫·Àâß¡’§à“‡©≈’Ë¬ 6 ‡¥◊Õπ ®“°§à“ Ÿß ÿ¥‰ªμË” ÿ¥¥—ßπ’È SO
4
2- > NO

3
- >

HCOO- > CH
3
COO- ‚¥¬¡’§à“‡∑à“°—∫ 0.0413, 0.0197 , 0.0411 ·≈– 0.0013 mg/m2.day μ“¡≈”¥—∫

„π‡¥◊Õπ¡‘∂ÿπ“¬π °√°Ø“§¡ °—π¬“¬π ·≈–æƒ»®‘°“¬π ®–„Àâ§à“ø≈—°´å°“√μ° – ¡¢Õß SO
4
2-  Ÿß∑’Ë ÿ¥

„π‡¥◊Õπ ‘ßÀ“§¡·≈–μÿ≈“§¡ ®–„Àâ§à“ø≈—°´å°“√μ° – ¡¢Õß CH
3
COO-  Ÿß∑’Ë ÿ¥  “√ CH

3
COO- ‡ªìπ

°√¥Õ‘π∑√’¬å ́ ÷Ëß· ¥ß∂÷ß°√–∫«π°“√∑“ß™’««‘∑¬“„ππÈ”Ωπ‡°‘¥¢÷Èπ Ÿß„π™à«ß°“√‡°Á∫μ—«Õ¬à“ßπÈ”Ωπ„π¢≥–π—Èπ
´÷Ëß§«√‰¥â√—∫°“√»÷°…“∂÷ßÕ‘∑∏‘æ≈¢Õß°√¥™π‘¥π’ÈμàÕ‰ª
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¿“æ∑’Ë 3  ª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥·∫∫·Àâß‡©≈’Ë¬√“¬‡¥◊Õπ„πæ◊Èπ∑’ËªÉ“ –·°√“™

®“°°“√ ”√«®æ◊Èπ∑’Ë‡°Á∫μ—«Õ¬à“ß æ∫«à“ ·À≈àß°”‡π‘¥¢Õß “√°√¥πà“®–¡“®“°°“√‡º“‰¡â
‡™◊ÈÕ‡æ≈‘ßøÕ ´‘≈®“°¿“§¢π àß·≈–Õÿμ “À°√√¡ ‡π◊ËÕß®“°®ÿ¥‡°Á∫μ—«Õ¬à“ßμ—ÈßÕ¬Ÿà ‰¡à ‰°≈®“°‚√ßß“π
Õÿμ “À°√√¡ ÷́Ëß‡ªìπ·À≈àß°”‡π‘¥¢Õß “√ª√–°Õ∫ —́≈‡øμ·≈–‰π‡μ√μ πÕ°®“°π’È°“√‡º“‰À¡â‡™◊ÈÕ‡æ≈‘ß
¢Õß√∂ª√–‡¿∑μà“ßÊ ®“°°“√®“√®√πà“®–‡ªìπÕ’° “‡ÀμÿÀ≈—°∑’Ë ”§—≠∑’Ë∑”„Àâ‡°‘¥ “√ª√–°Õ∫´—≈‡øμ·≈–
‰π‡μ√μ‡π◊ËÕß®“°æ◊Èπ∑’Ë»÷°…“Õ¬Ÿà„°≈â°—∫∑“ßÀ≈«ß 304 ÷́Ëß¡’°“√®“√®√Àπ“·πàπ¡“°æÕ ¡§«√

3. §«“¡ —¡æ—π∏å√–À«à“ßª√‘¡“≥πÈ”Ωπ°—∫Õÿ≥À¿Ÿ¡‘ ·≈–§«“¡™◊Èπ —¡æ—∑∏å
«‘‡§√“–Àåº≈¢Õßª√‘¡“≥πÈ”Ωπ Õÿ≥À¿Ÿ¡‘ ·≈–§«“¡™◊Èπ —¡æ—∑∏å μàÕª√‘¡“≥°“√μ° – ¡¢Õß

 “√°√¥ ÷́Ëßæ∫«à“μ—«·ª≈∑“ßÕÿμÿπ‘¬¡«‘∑¬“ ‰¥â·°à Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å‰¡à¡’§«“¡ —¡æ—π∏åμàÕ
ª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥ ª√‘¡“≥πÈ”Ωπ°—∫Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬∑’Ë∑”°“√μ√«®«—¥„π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π-
æƒ»®‘°“¬π„πæ◊Èπ∑’ËªÉ“ –·°√“™· ¥ß§«“¡ —¡æ—π∏å«à“‡¡◊ËÕ¡’ª√‘¡“≥πÈ”Ωπ¡“°„π√Õ∫‡¥◊Õπ Õÿ≥À¿Ÿ¡‘
‡©≈’Ë¬®–≈¥≈ß„π¢≥–∑’Ëª√‘¡“≥°“√·ª√‡ª≈’Ë¬π¢Õß “√°√¥∑’Ëμ° – ¡∫πæ◊ÈπªÉ“∑—Èß·∫∫‡ªï¬°·≈–·∫∫
·Àâß‰¡à¡’π—¬ ”§—≠
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¿“æ∑’Ë 4  ª√‘¡“≥πÈ”Ωπ°—∫Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬∑’Ë∑”°“√μ√«®«—¥„π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π-æƒ»®‘°“¬π

§à“§«“¡™◊Èπ —¡æ—∑∏å°—∫ª√‘¡“≥πÈ”Ωπ„π™à«ß‡¥◊Õπ∑’Ë∑”°“√μ√«®«—¥ æ∫«à“ §«“¡™◊Èπ —¡æ—∑∏å
‰¡à¡’º≈μàÕª√‘¡“≥°“√μ° – ¡‡™àπ°—π ·μà§à“®–‰ª„π·π«∑“ß‡¥’¬«°—∫ª√‘¡“≥πÈ”Ωπ ‡æ√“–À≈—ßΩπμ°®–
¡’§«“¡™◊Èπ Ÿß„π∫√√¬“°“» ¥—ßπ—Èπ μ—«·ª√∑’Ë¡’º≈μàÕª√‘¡“≥°“√μ° – ¡¢Õß “√°√¥πà“®–¡“®“°·À≈àß
ª≈àÕ¬∑’ËÕ¬Ÿà„°≈âÕ“≥“∫√‘‡«≥μ√«®«—¥‚¥¬μ√ß

¿“æ∑’Ë 5  ª√‘¡“≥πÈ”Ωπ°—∫§«“¡™◊Èπ —¡æ—∑∏å‡©≈’Ë¬∑’Ë∑”°“√μ√«®«—¥„π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π-æƒ»®‘°“¬π
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 √ÿªº≈

®“°°“√‡°Á∫·≈–«‘‡§√“–Àåμ—«Õ¬à“ßπÈ”Ωπ·≈–„∫‰¡â „πæ◊Èπ∑’Ë»÷°…“ ≥  ∂“π’«‘®—¬ ‘Ëß·«¥≈âÕ¡
 –·°√“™ ®—ßÀ«—¥π§√√“™ ’¡“ ∑’Ë√–¬–‡«≈“‡°Á∫μ—«Õ¬à“ßπ“π 6 ‡¥◊Õπ „π™à«ß‡¥◊Õπ¡‘∂ÿπ“¬π∂÷ß‡¥◊Õπ
æƒ»®‘°“¬πªï æ.». 2555 æ∫«à“ §à“ø≈—°´å°“√μ° – ¡¢Õß “√·∫∫‡ªï¬°¡’§à“‡©≈’Ë¬¢Õß SO

4
2- > NO

3
- >

CH
3
COO- > HCOO- ‚¥¬¡’§à“‡∑à“°—∫ 0.0466, 0.0366, 0.0335 ·≈– 0.0014 mg/m2.day μ“¡≈”¥—∫

§à“ø≈—°´å°“√μ° – ¡¢Õß “√°√¥·∫∫·Àâß¡’§à“‡©≈’Ë¬¢Õß SO
4
2- > NO

3
- > HCOO- > CH

3
COO- ‚¥¬¡’

§à“‡∑à“°—∫ 0.0413, 0.0197 , 0.0411 ·≈– 0.0013 mg/m2.day μ“¡≈”¥—∫ ∑—Èßπ’È§à“§à“ø≈—°´å°“√μ° – ¡
¢Õß “√°√¥®–·μ°μà“ß°—π„π·μà≈–‡¥◊Õπ ́ ÷Ëß¡’º≈¡“®“°ªí®®—¬∑’Ë·μ°μà“ß°—π ‡™àπ ªí®®—¬∑“ß¿Ÿ¡‘Õ“°“» ·À≈àß
ª≈¥ª≈àÕ¬¡≈æ‘… ·≈–°√–∫«π°“√‡ª≈’Ë¬π·ª≈ß∑“ß‡§¡’·≈–™’««‘∑¬“

¢âÕ‡ πÕ·π–

1. °“√«‘‡§√“–Àåμ—«Õ¬à“ßπÈ”Ωπ §«√∑”°“√«—¥§à“§«“¡π”‰øøÑ“·≈–§à“§«“¡‡ªìπ°√¥¥à“ß∑—π∑’
À≈—ß®“°‡°Á∫μ—«Õ¬à“ß ‡æ◊ËÕ„Àâº≈°“√«‘®—¬¡’§«“¡∂Ÿ°μâÕß·¡àπ¬”¡“°¢÷Èπ ∑—Èßπ’È‡æ√“–§à“§«“¡π”‰øøÑ“·≈–
§à“§«“¡‡ªìπ°√¥¥à“ß®–‡ª≈’Ë¬π·ª≈ß‰ªμ“¡Õÿ≥À¿Ÿ¡‘

2. °“√«‘‡§√“–Àåμ—«Õ¬à“ß„∫‰¡â §«√∑”°“√‡°Á∫μ—«Õ¬à“ß„∫‰¡â „π«—π∑’Ë ‰¡à¡’Ωπμ° ‡æ◊ËÕªÑÕß°—π
°“√™–≈â“ß¢ÕßπÈ”Ωπ ·≈–‡¡◊ËÕ‡°Á∫μ—«Õ¬à“ß„∫‰¡â·≈â«μâÕß‡°Á∫‰«â„π∂ÿß∑’Ë¡‘¥™‘¥‡æ◊ËÕªÑÕß°—π°“√ªπ‡ªóôÕπ
®“° ¿“æ·«¥≈âÕ¡

3. §«√∑”°“√μ‘¥μ“¡μ√«® Õ∫°“√μ° – ¡¢Õß “√°√¥Õ¬à“ßμàÕ‡π◊ËÕß ‡æ◊ËÕ„™â‡ªìπ¢âÕ¡Ÿ≈„π°“√
æ‘®“√≥“ ∂“π°“√≥å·≈–·π«‚πâ¡°“√μ° – ¡¢Õß “√°√¥„πæ◊Èπ∑’ËªÉ“™’«¡≥±≈ –·°√“™μàÕ‰ª ‡æ√“–
¢âÕ¡Ÿ≈∑’Ë¡’¬—ßπâÕ¬®÷ß‰¡à “√∂ √ÿªº≈‰¥â·πàπÕπ
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