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Abstract

Two different types of constructed wetland; Free water surface flow wetland (FWS wetland) and Horizontal
subsurface flow wetland (HSF wetland), were evaluated for their wastewater treatment efficiency. Both systems
were fed with domestic wastewater collected from canteen and operated under continuous flow with 5 days of HRT.
The result showed that both systems were able to change the pH of wastewater from acid to neutral. Nevertheless,
EC and TDS of FWS wetland effluent did not differ from those of influent but  EC and TDS of HSF wetland
effluent were higher than influent. T-test analysis indicated the difference between FWS wetland and HSF wetland
for removal of NH

3
-N, SS, BOD

5
 and TP. FWS wetland was found to be superior for NH

3
-N removal while HSF

wetland exhibited high performance for SS, BOD
5
 and TP removal.
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∫∑§—¥¬àÕ

ß“π«‘®—¬π’È‰¥â»÷°…“∂÷ßª√– ‘∑∏‘¿“æ„π°“√∫”∫—¥¡≈ “√¢Õß√–∫∫∫÷ßª√–¥‘…∞å 2 ™π‘¥ §◊Õ ∫÷ßª√–¥‘…∞å™π‘¥πÈ”‰À≈ºà“π
∫πº‘«Àπâ“™—Èπ°√ÕßÕ¬à“ßÕ‘ √– (FWS wetland) ·≈–∫÷ßª√–¥‘…∞å™π‘¥πÈ”‰À≈ºà“π„µâº‘«Àπâ“™—Èπ°√Õß„π·π«πÕπ (HSF wetland)
∑—Èß Õß√–∫∫∂Ÿ°„™â„π°“√∫”∫—¥πÈ”‡ ’¬™ÿ¡™π®“°‚√ßÕ“À“√ ‚¥¬°“√√–∫“¬πÈ”‡ ’¬‡¢â“ Ÿà√–∫∫Õ¬à“ßµàÕ‡π◊ËÕß·≈–¡’√–¬–‡«≈“
°—°æ—°πÈ”‡ ’¬„π√–∫∫ 5 «—π º≈°“√«‘®—¬æ∫«à“ ∫÷ßª√–¥‘…∞å∑—Èß Õß√–∫∫¡’»—°¬¿“æ „π°“√∫”∫—¥πÈ”‡ ’¬™ÿ¡™π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ
‚¥¬∑—Èß Õß√–∫∫ “¡“√∂‡æ‘Ë¡§à“ pH ¢ÕßπÈ”‡ ’¬®“°§«“¡‡ªìπ°√¥ ‡¢â“ Ÿà§«“¡‡ªìπ°≈“ß ¢≥–∑’Ë EC ·≈– TDS „ππÈ”‡ ’¬®“°√–∫∫
FWS wetland ‰¡àµà“ß®“°°àÕπ∫”∫—¥  à«π EC ·≈– TDS „ππÈ”‡ ’¬®“°√–∫∫ HSF wetland ¡’§à“‡æ‘Ë¡¢÷Èπ °“√«‘‡§√“–Àå∑“ß ∂‘µ‘
æ∫«à“ °“√∫”∫—¥¡≈ “√¢Õß∑—Èß Õß√–∫∫¡’§«“¡·µ°µà“ß°—π ‚¥¬ FWS wetland ∫”∫—¥ NH3-N ‰¥â¥’ ¢≥–∑’Ë HSF wetland
¡’ª√– ‘∑∏‘¿“æ„π°“√∫”∫—¥ SS, BOD5 ·≈– TP

§” ”§—≠: °“√∫”∫—¥πÈ”‡ ’¬ ∏“µÿÕ“À“√ ∫’‚Õ¥’  ∫÷ßª√–¥‘…∞å
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∫∑π”

πÈ”‡ ’¬™ÿ¡™π ´÷Ëß‡°‘¥®“°°‘®«—µ√ª√–®”«—π¢Õß
¡πÿ…¬å·≈–¡’°“√º≈‘µÕ¬Ÿàµ≈Õ¥‡«≈“π—Èπ ¡’°“√ªπ‡ªóôÕπ
Õ‘π∑√’¬ “√·≈–Õπ‘π∑√’¬ “√ ∑—Èß„π√Ÿª¢Õß¢Õß·¢Áß ·≈–
 “√≈–≈“¬ „πª√‘¡“≥ Ÿß (Welch and Lindell, 1992)
´÷ËßÀ“°√–∫“¬πÈ”‡ ’¬π’È≈ß Ÿà·À≈àßπÈ”∏√√¡™“µ‘‚¥¬µ√ß ‚¥¬
‰¡àºà“π°√–∫«π°“√∫”∫—¥ Õ“®°àÕº≈°√–∑∫µàÕ·À≈àßπÈ”
∑”„Àâ·À≈àßπÈ”¢“¥ ¿“æ ¡¥ÿ≈·≈–‡ ◊ËÕ¡ ¿“æ‰ª„π∑’Ë ÿ¥
∑—Èßπ’È‡æ◊ËÕ‡ªìπ°“√ªÑÕß°—π·≈–≈¥º≈°√–∑∫¥—ß°≈à“« °“√
∫”∫—¥πÈ”‡ ’¬™ÿ¡™π°àÕπ°“√√–∫“¬≈ß Ÿà·À≈àßπÈ”®÷ß‡ªìπ ‘Ëß
®”‡ªìπ „πªí®®ÿ∫—π “¡“√∂æ∫°“√∫”∫—¥πÈ”‡ ’¬ª√–‡¿∑π’È‰¥â
„π‡¡◊Õß„À≠à ´÷Ëß¡’ß∫ª√–¡“≥·≈–ªí®®—¬ π—∫ πÿπ„π°“√
¥”‡π‘π°“√ Õ¬à“ß‰√°Áµ“¡°“√∫”∫—¥πÈ”‡ ’¬™ÿ¡™π¬—ß‡°‘¥¢÷Èπ
πâÕ¬ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫ª√‘¡“≥°“√º≈‘µ ‚¥¬‡©æ“–
πÈ”‡ ’¬∑’Ë‡°‘¥®“°™ÿ¡™π À√◊ÕÀπà«¬ß“π∑—Èß¿“§√—∞·≈–‡Õ°™π
∑’Ë¡’¢π“¥‡≈Á°À√◊Õµ—ÈßÕ¬Ÿà„π™π∫∑ ´÷Ëßæ∫«à“πÈ”‡ ’¬‡°◊Õ∫
∑—ÈßÀ¡¥∂Ÿ°√–∫“¬≈ß Ÿà·À≈àßπÈ”∏√√¡™“µ‘‚¥¬µ√ß ∑—Èßπ’È
πÕ°‡Àπ◊Õ®“°§«“¡‰¡àµ√–Àπ—°∂÷ß§«“¡ ”§—≠¢Õß ¿“æ
·«¥≈âÕ¡·≈â«  à«πÀπ÷ËßÕ“®‡ªìπº≈®“°°“√¢“¥·§≈π
ß∫ª√–¡“≥·≈–ªí®®—¬„π°“√¥”‡π‘π°“√

√–∫∫æ◊È π∑’Ë ™ÿà ¡πÈ” ‡∑’ ¬¡À√◊Õ∫÷ ßª√–¥‘…∞å
(Constructed wetland, Treatment wetland) ‡ªìπ√–∫∫
∫”∫—¥∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√∫”∫—¥πÈ”‡ ’¬™ÿ¡™π·≈–
¡’°“√„™â°—πÕ¬à“ß·æ√àÀ≈“¬ (Kadlec and Knight, 1996;
Ferber, 2000) ·≈–‡π◊ËÕß®“°‡ªìπ√–∫∫∫”∫—¥∑’ËÕ“»—¬
Õß§åª√–°Õ∫∑“ß∏√√¡™“µ‘¿“¬„π√–∫∫„π°“√¥”‡π‘π
°‘®°√√¡°“√∫”∫—¥ (Brix, 1994; 1997) ®÷ß‡ªìπ√–∫∫
∑’Ë¡’§à“„™â®à“¬„π°“√¥”‡π‘π°“√ √«¡∂÷ß§à“„™â®à“¬„π°“√
°àÕ √â“ß∂Ÿ°·≈–‡ªìπ¡‘µ√µàÕ ¿“æ·«¥≈âÕ¡ πÕ°®“°π—Èπ
¬—ß‡ªìπ√–∫∫∑’Ë “¡“√∂¥”‡π‘π°“√·≈–¥Ÿ·≈√—°…“ßà“¬
(Gopal, 1998) ¥—ßπ—Èπ ∫÷ßª√–¥‘…∞å®÷ß‡ªìπ√–∫∫∫”∫—¥
∑’Ë‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß ”À√—∫æ◊Èπ∑’Ë∑’Ë¢“¥·§≈πß∫ª√–¡“≥
·≈–ªí®®—¬ π—∫ πÿπ Õ¬à“ß‰√°Áµ“¡ °“√¥”‡π‘π°“√∫”∫—¥πÈ”

¢Õß∫÷ßª√–¥‘…∞å  “¡“√∂¥”‡π‘π°“√‰¥âÀ≈“¬≈—°…≥–
´÷Ëß·µà≈–≈—°…≥–®– àßº≈µàÕª√– ‘∑∏‘¿“æ¢Õß°“√∫”∫—¥
¡≈ “√ª√–‡¿∑µà“ßÊ ·µ°µà“ß°—π‰ª °“√ÕÕ°·∫∫√–∫∫
°“√¥”‡π‘π°“√ ·≈–°“√¥Ÿ·≈√–∫∫Õ¬à“ß‡À¡“– ¡ ®÷ß
‡ªìπ ‘Ëß®”‡ªìπ„π°“√§ß‰«â´÷Ëß»—°¬¿“æ¢Õß√–∫∫„π°“√
∫”∫—¥πÈ”‡ ’¬ ¥—ßπ—Èπ®÷ß‰¥â∑”°“√»÷°…“∂÷ßª√– ‘∑∏‘¿“æ
¢Õß∫÷ßª√–¥‘…∞å ∑’Ë¡’≈—°…≥–°“√¥”‡π‘π°“√„π°“√∫”∫—¥
∑’Ë·µ°µà“ß°—π ∑—Èßπ’È‡æ◊ËÕ°“√π”‡ πÕ·π«∑“ß‡≈◊Õ°∑’Ë
‡À¡“– ¡„π°“√∫”∫—¥¡≈ “√ª√–‡¿∑µà“ßÊ ∑’Ëªπ‡ªóôÕπ
„ππÈ”‡ ’¬™ÿ¡™π ¥â«¬√–∫∫∫÷ßª√–¥‘…∞åµàÕ‰ª

«‘∏’°“√»÷°…“

∫÷ßª√–¥‘…∞å ¢π“¥ 1x3x1.2 ¡.  ·≈–¡’§«“¡
≈“¥‡Õ’¬ß 1 % ∂Ÿ° √â“ß¢÷Èπ ‡æ◊ËÕ„™â‡ªìπ∫÷ßª√–¥‘…∞å
™π‘¥πÈ”‰À≈ºà“π∫πº‘«Àπâ“™—Èπ°√ÕßÕ¬à“ßÕ‘ √– (Free
water surface flow wetland: FWS wetland) ·≈–∫÷ß
ª√–¥‘…∞å ™π‘¥πÈ”‰À≈ºà“π„µâº‘«Àπâ“™—Èπ°√Õß„π·π«πÕπ
(Horizontal subsurface flow wetland: HSF wetland)
„πÀπà«¬∑¥≈Õß FWS wetland ¥‘πªπ∑√“¬∂Ÿ°∫√√®ÿ
≈ß·ª≈ß®π∂÷ß√–¥—∫ 50 ´¡. ®“°°âπ·ª≈ß ‡æ◊ËÕ„™â‡ªìπ
µ—«°≈“ß (media) À√◊Õ«— ¥ÿª≈Ÿ°  à«πÀπà«¬∑¥≈Õß HSF
wetland π—Èπ À‘π °√«¥ ·≈–∑√“¬À¬“∫ ∂Ÿ°„™â‡ªìπµ—«°≈“ß
·≈–«— ¥ÿª≈Ÿ° ∑”°“√ª≈Ÿ° °° “¡‡À≈’Ë¬¡·Àâ«°√–¥“π
(Scirpus grossus L.f.) „π·µà≈–√–∫∫ ¥â«¬√–¬–ª≈Ÿ°
25x25 ´¡. √¥æ◊™¥â«¬πÈ”ª√–ª“ ®π°√–∑—Ëßæ◊™ “¡“√∂
ª√—∫µ—«‰¥â ®÷ß‡√‘Ë¡∑”°“√∫”∫—¥πÈ”‡ ’¬ ‚¥¬°“√√–∫“¬πÈ”
‡ ’¬≈ß Ÿà√–∫∫ ª√—∫Õ—µ√“°“√‰À≈¢ÕßπÈ”‡ ’¬≈ß Ÿà√–∫∫
‡æ◊ËÕ„ÀâπÈ”‡ ’¬¡’√–¬–‡«≈“„π°“√°—°æ—° (Hydraulic
retention time: HRT) „π·µà≈–√–∫∫ ‡ªìπ√–¬–‡«≈“
5 «—π ́ ÷Ëß∑”„Àâ√–∫∫ FWS wetland ·≈– HSF wetland
¡’Õ—µ√“°“√√Õß√—∫πÈ”‡ ’¬‡∑à“°—∫ 180 ·≈– 120 ≈‘µ√/«—π
µ“¡≈”¥—∫ ∑”°“√‡°Á∫µ—«Õ¬à“ßπÈ” ≥ ®ÿ¥πÈ”‡¢â“ (Influent
point) ·≈–®ÿ¥πÈ”ÕÕ° (Effluent point) À≈—ß®“°∑’Ë πÈ”
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‡ ’¬∂Ÿ°∫”∫—¥¿“¬„π√–∫∫‡ªìπ‡«≈“ 5 «—π π”µ—«Õ¬à“ßπÈ”
‰ª∑”°“√«‘‡§√“–Àå§à“¥—™π’§ÿ≥¿“æπÈ” Õ—π‰¥â·°à BOD

5
, SS,

TDS, NH
3
-N, TP, EC ·≈– pH µ“¡«‘∏’°“√∑’Ë‰¥â

°”Àπ¥‰«â„π Standard Methods for the Examination
of Water and Wastewater (APHA, AWWA, WPCF,
1992) π”º≈°“√µ√«®«—¥¡“∑”°“√«‘‡§√“–Àå∂÷ßª√– ‘∑∏‘¿“æ
¢Õß·µà≈–√–∫∫ „π°“√∫”∫—¥πÈ”‡ ’¬·µà≈–¥—™π’§ÿ≥¿“æπÈ”
·≈–§ÿ≥¿“æπÈ”À≈—ß°“√∫”∫—¥ ∑”°“√»÷°…“§«“¡·µ°µà“ß
∑“ß ∂‘µ‘√–À«à“ßª√– ‘∑∏‘¿“æ„π°“√∫”∫—¥¢Õß·µà≈–√–∫∫
¥â«¬ T-test analysis ·≈–‡ª√’¬∫‡∑’¬∫§ÿ≥¿“æπÈ”‡ ’¬∑’Ë
ºà“π°“√∫”∫—¥®“°√–∫∫∑—Èß Õß¥â«¬ Paired T-Test
analysis

º≈°“√»÷°…“·≈–«‘®“√≥å

1. ≈—°…≥–πÈ”‡ ’¬
πÈ”‡ ’¬∑’Ë√–∫∫∑”°“√∫”∫—¥ ‡ªìππÈ”‡ ’¬™ÿ¡™π

®“°Õ“§“√‚¿™π“°“√ ¢π“¥ 1,240 µ√.¡. ́ ÷Ëß®—¥‡ªìπÕ“§“√
∑’Ë®–µâÕß§«∫§ÿ¡¡“µ√∞“π°“√√–∫“¬πÈ”∑‘Èß ª√–‡¿∑ ¢
(¿—µµ“§“√À√◊Õ√â“πÕ“À“√∑’Ë¡’æ◊Èπ∑’Ë„Àâ∫√‘°“√√«¡°—π∑ÿ°™—Èπ
¢ÕßÕ“§“√À√◊Õ°≈ÿà¡¢ÕßÕ“§“√µ—Èß·µà 500 µ√.¡. ·µà‰¡à∂÷ß
2,500 µ√.¡.) πÈ”‡ ’¬∑’Ë‡°‘¥‡ªìππÈ”‡ ’¬®“°°‘®°√√¡°“√
ª√–°Õ∫Õ“À“√ °“√≈â“ß«— ¥ÿ·≈–‡§√◊ËÕß„™â„π°“√ª√–°Õ∫
Õ“À“√ √«¡∂÷ßπÈ”‡ ’¬®“°°‘®«—µ√ª√–®”«—π¢ÕßºŸâª√–°Õ∫
°‘®°“√√â“πÕ“À“√ º≈®“°°“√µ√«®«‘‡§√“–Àå≈—°…≥–πÈ”‡ ’¬
°àÕπ°“√∫”∫—¥ æ∫«à“ §à“§«“¡‡¢â¡¢âπ¢Õß¢Õß‡ ’¬∑’Ë
µ√«®æ∫„ππÈ”‡ ’¬ ‚¥¬ à«π„À≠à∫àß™’È«à“πÈ”‡ ’¬®“°Õ“§“√
‚¿™π“°“√‡ªìππÈ”‡ ’¬™ÿ¡™π ∑’Ë¡’§«“¡‡¢â¡¢âπ√–¥—∫πâÕ¬
∂÷ßª“π°≈“ß (Table 1) ¬°‡«âπ§à“ BOD

5
 ·≈– TDS

´÷Ëßæ∫«à“¡’§à“§«“¡‡¢â¡¢âπ Ÿß (Metcalf ·≈– Eddy, 1991)
®“°°“√µ√«®«‘‡§√“–Àå æ∫«à“ πÈ”‡ ’¬¡’°“√ªπ‡ªóôÕπ
 “√Õ‘π∑√’¬å ·≈–¢Õß·¢Áß„π√Ÿª¢Õß·¢Áß≈–≈“¬πÈ” Ÿß
¡’ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬ª“π°≈“ß·≈–¡’∏“µÿÕ“À“√

∑—Èß„π√Ÿª‰π‚µ√‡®π·≈–øÕ øÕ√— ªπ‡ªóôÕπ„π√–¥—∫πâÕ¬
πÈ”§àÕπ¢â“ß‡ªìπ°√¥∂÷ß°√¥ÕàÕπ §à“°“√π”‰øøÑ“ Ÿß
„π¢≥–∑’Ë§à“ÕÕ°´‘‡®π≈–≈“¬πÈ” (DO) „ππÈ”‡ ’¬¡’§à“µË”
¡“°®π«—¥‰¡à‰¥â
2. §ÿ≥¿“æπÈ”À≈—ß°“√∫”∫—¥·≈–ª√– ‘∑∏‘¿“æ°“√∫”∫—¥

2.1 §«“¡‡ªìπ°√¥‡ªìπ¥à“ß (pH)
°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß∫÷ßª√–¥‘…∞å ∑—Èß

™π‘¥πÈ”‰À≈ºà“πº‘«Àπâ“™—Èπ°√ÕßÕ¬à“ßÕ‘ √– (FWS
wetland) ·≈–™π‘¥πÈ”‰À≈ºà“π™—Èπ°√Õß (HSF wetland)
„π°“√∫”∫—¥ ‘Ëßªπ‡ªóôÕπ∑’Ë‡ªìπÕß§åª√–°Õ∫À≈—°¢ÕßπÈ”‡ ’¬
™ÿ¡™π Õ—π‰¥â·°à ¢Õß·¢Áß  “√Õ‘π∑√’¬å ·≈–∏“µÿÕ“À“√
æ∫«à“πÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥®“°∫÷ßª√–¥‘…∞å ∑—Èß Õß
ª√–‡¿∑¡’§à“ pH ‡æ‘Ë¡ Ÿß¢÷Èπ®“°‡¥‘¡ ´÷Ëßæ∫«à“°àÕπ°“√
∫”∫—¥πÈ”‡ ’¬¡’§à“ pH §àÕπ¢â“ß‡ªìπ°√¥ ∑—Èßπ’È æ∫«à“πÈ”∑‘Èß
∑’Ëºà“π√–∫∫ FWS wetland ¡’§à“ pH ‡æ‘Ë¡ Ÿß¢÷Èπ¡“°°«à“
πÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥¥â«¬√–∫∫ HSF wetland (Fig. 1
·≈– Table 2) ·≈–æ∫«à“¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘  (P≤
0.01) ‚¥¬πÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥¢Õß√–∫∫ FWS wet-
land  ®–¡’§à“ pH √–À«à“ß 7.1-8.7 ¢≥–∑’ËπÈ”‡ ’¬∑’Ë
∫”∫—¥¥â«¬√–∫∫ HSF wetland  ¡’§à“ pH √–À«à“ß 6.7-
7.7 ∑—Èßπ’Èæ∫«à“πÈ”∑’Ëºà“π°“√∫”∫—¥¡’§à“ pH ‡¢â“ Ÿà§«“¡
‡ªìπ°≈“ß¡“°¢÷Èπ ·≈–Õ¬Ÿà¿“¬„µâ‡°≥±å¡“µ√∞“ππÈ”∑‘Èß
™ÿ¡™π ´÷Ëß°”Àπ¥„ÀâπÈ”∑‘Èß∑’Ë®–√–∫“¬≈ß Ÿà·À≈àß√Õß√—∫
πÈ”µ“¡∏√√¡™“µ‘ µâÕß¡’§à“ pH √–À«à“ß 5-9  º≈°“√»÷°…“
™’È„Àâ‡ÀÁπ«à“√–∫∫∫÷ßª√–¥‘…∞å ∑—Èß™π‘¥ FWS wetland  ·≈–
HSF wetland  “¡“√∂ª√—∫§à“ pH ®π‡¢â“ Ÿà√–¥—∫∑’Ë
 “¡“√∂√–∫“¬≈ß Ÿà ‘Ëß·«¥≈âÕ¡‰¥â  ‚¥¬‰¡à°àÕº≈°√–∑∫
∑—Èßπ’È°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“ pH ‡ªìπº≈®“°ªØ‘°‘√‘¬“‡§¡’¢Õß
CO

2
 „ππÈ” ´÷Ëß∑”Àπâ“∑’Ë‡ªìπ pH buffer ·≈–°“√∑”

ªØ‘°‘√‘¬“√–À«à“ßπÈ”‡ ’¬°—∫µ—«°≈“ß∑’Ë„™â„π√–∫∫ ‚¥¬‡©æ“–
„π√–∫∫ HSF wetland (Kaseva, 2004; Kadlec and
Knight, 1996)
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Remarks: * = Restaurants, food shops and food centers that have areas size from 500 to not greater than  2,500 m2

**= These values are in addition to the TDS of the water used.
Sources: Notification of the Ministry of Natural Resources and Environment : Building Effluents Standards dated
November 7, B.E. 2548 (2005) published in the Royal Government Gazette, Vol. 122 Part 125 D, dated December 29,
B.E. 2548 (2005)

Table 1 Wastewater characteristics.

Table 2 Effluent characteristics of FWS wetland and HSF wetland indicators.
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2.2 §«“¡π”‰øøÑ“ (EC)
       EC „ππÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥¥â«¬√–∫∫ FWS
wetland ´÷Ëß¡’§à“√–À«à“ß 762.0-1850.0 µs/cm æ∫«à“
‰¡à·µ°µà“ß®“° §à“ EC „ππÈ”‡ ’¬°àÕπ°“√∫”∫—¥ ¢≥–∑’Ë
πÈ”∑’Ëºà“π°“√∫”∫—¥®“°√–∫∫ HSF wetland ¡’§à“ EC
 Ÿß¢÷Èπ ‚¥¬¡’§à“√–À«à“ß 1,148-2,600 µs/cm  (Fig.2)
·≈–¡’§à“ Ÿß°«à“πÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥¥â«¬√–∫∫ FWS
wetland Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ∑’Ë P≤0.01

Fig. 1  pH of influent and FWS and HSF wetland effluent.

Fig. 2  EC of influent and FWS and HSF wetland effluent.

(Table 2) ∑—Èßπ’È à«πÀπ÷Ëß‡ªìπº≈®“°πÈ”‡ ’¬´÷Ëß¡’§«“¡
‡ªìπ°√¥ÕàÕπÊ ‰À≈ºà“π«— ¥ÿ°√Õß„π√–∫∫ ´÷Ëß‡ªìπ°√«¥
·≈–À‘π Õ—π∑”„Àâ‡°‘¥ªØ‘°‘√‘¬“‡§¡’ ‡°‘¥°“√≈–≈“¬µ—«
·≈–·µ°µ—«¢Õß¢Õß·¢ÁßÀ√◊Õ·√à∏“µÿµà“ßÊ ®÷ß¡’º≈„Àâ§à“ EC
¢ÕßπÈ”‡ ’¬‡æ‘Ë¡ Ÿß¢÷Èπ ́ ÷Ëß Õ¥§≈âÕß°—∫º≈°“√µ√«®«—¥§à“
¢Õß·¢Áß≈–≈“¬πÈ”∑—ÈßÀ¡¥ (TDS) ´÷Ëßæ∫«à“„ππÈ”‡ ’¬
∑’Ëºà“π°“√∫”∫—¥¥â«¬ HSF wetland ®–¡’§à“ TDS  Ÿß¢÷Èπ
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2.3 ¢Õß·¢Áß≈–≈“¬πÈ”∑—ÈßÀ¡¥ (TDS)
TDS „ππÈ”∑‘ÈßÀ≈—ßºà“π°“√∫”∫—¥¥â«¬ FWS

wetland ¡’§à“ 582.0-969.0 mg/L ÷́Ëß Ÿß°«à“„π
πÈ”‡ ’¬°àÕπ°“√∫”∫—¥‡≈Á°πâÕ¬ ¢≥–∑’ËπÈ”∑‘Èß∑’Ëºà“π°“√∫”∫—¥
¥â«¬ HSF wetland ¡’§à“ TDS ‡æ‘Ë¡ Ÿß¢÷Èπ ‚¥¬¡’§à“√–À«à“ß
579.0-1,290.0 mg/L (Fig. 3) ·≈– —¡æ—π∏å°—∫§à“ EC
∑’Ë Ÿß¢÷Èπ„π≈—°…≥–‡¥’¬«°—π·≈–æ∫«à“¡’§à“ Ÿß°«à“ §à“ TDS
„ππÈ”∑’Ëºà“π°“√∫”∫—¥¥â«¬√–∫∫ FWS Õ¬à“ß¡’π—¬ ”§—≠
∑“ß ∂‘µ‘∑’Ë P≤0.01 (Table 2) °“√ Ÿß¢÷Èπ¢Õß TDS „π
√–∫∫ HSF wetland πÕ°®“°®–‡ªìπº≈®“°°“√

‡ª≈’Ë¬π√Ÿª¢ÕßÕ‘π∑√’¬ “√‰ª ŸàÕπ‘π∑√’¬ “√ ÷́Ëß‡ªìπ
°√–∫«π°“√Àπ÷Ëß¢Õß°“√∫”∫—¥¡≈ “√„ππÈ”‡ ’¬·≈â«
ªØ‘°‘√‘¬“√–À«à“ßπÈ”‡ ’¬∑’Ë¡’§ÿ≥ ¡∫—µ‘‡ªìπ°√¥ÕàÕπ∂÷ß°√¥
(pH 4.6-6.1) °—∫µ—«°≈“ß (À‘π °√«¥ ·≈–∑√“¬) „π
HSF wetland ¬—ß¡’º≈∑”„Àâ TDS ·≈– EC „ππÈ” Ÿß°«à“
πÈ”‡ ’¬∑’Ëºà“π FWS wetland ´÷Ëß¡’µ—«°≈“ß‡ªìπ¥‘πº ¡
∑√“¬·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫¡“µ√∞“ππÈ”∑‘Èß™ÿ¡™πÀ√◊Õ
πÈ”∑‘Èß®“°Õ“§“√ ®–æ∫«à“ §à“ TDS „ππÈ”‡ ’¬À≈—ß°“√
∫”∫—¥®“° ∑—Èß Õß√–∫∫ ¬—ß§ß¡’§à“ Ÿß‡°‘π‡°≥±å¡“µ√∞“π
∑’Ë°”Àπ¥„Àâ¡’§à“‡æ‘Ë¡¢÷Èπ®“°ª√‘¡“≥ “√≈–≈“¬„ππÈ”µ“¡
ª°µ‘‰¡à‡°‘π 500 mg/L

Fig. 3 TDS of influent and FWS and HSF
wetland effluent.

2.4 ¢Õß·¢Áß·¢«π≈Õ¬ (SS)
HSF wetland ¡’ª√– ‘∑∏‘¿“æ„π°“√∫”∫—¥ SS

 Ÿß°«à“ FWS wetland  (Fig. 4) Õ¬à“ß¡’π—¬ ”§—≠∑“ß
 ∂‘µ‘∑’Ë P≤0.01 ∑—Èßπ’Èæ∫ SS „π πÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥
¥â«¬√–∫∫ FWS wetland ·≈– HSF wetland ‡∑à“°—∫
90.5-311.0 mg/L ·≈– 25.5-61.0 mg/L µ“¡≈”¥—∫
(Table 2) ´÷Ëßæ∫«à“√–∫∫∑—Èß Õß¡’ª√– ‘∑∏‘¿“æ°“√
∫”∫—¥·≈–ª√‘¡“≥§«“¡‡¢â¡¢âπ¢Õß SS „ππÈ”À≈—ß°“√
∫”∫—¥ ∑’Ë·µ°µà“ß°—πÕ¬à“ß™—¥‡®π·≈–æ∫«à“ SS „ππÈ”‡ ’¬
À≈—ß°“√∫”∫—¥ºà“π√–∫∫ FWS wetland ¬—ß§ß¡’§à“ Ÿß

‡°‘π‡°≥±å¡“µ√∞“ππÈ”∑‘Èß™ÿ¡™πª√–‡¿∑πÈ”∑‘Èß®“°Õ“§“√
ª√–‡¿∑ ¢ (Table 2)

°“√‰À≈Õ¬à“ß™â“Ê ¢ÕßπÈ”‡ ’¬„π™—Èπµ—«°≈“ß
¿“¬„π HSF wetland ∑”„Àâ SS ∂Ÿ°°√Õß¥â«¬µ—«°≈“ß
Õ—π‰¥â·°à À‘π °√«¥ ∑√“¬ ·≈–°“√°√Õß¥â«¬√“°æ◊™
´÷Ëßæ∫«à“¡’ª√– ‘∑∏‘¿“æ„π°“√°√Õß¡“°°«à“°“√‰À≈
¢ÕßπÈ”‡Àπ◊Õµ—«°≈“ß ‡™àπ „π FWS wetland ´÷Ëß SS
®–∂Ÿ°°√Õß‚¥¬ à«πµà“ßÊ ¢Õßæ◊™ ·≈–‡°‘¥°“√µ°µ–°Õπ
·≈–®¡µ—«≈ß Ÿàæ◊Èπ Õ¬à“ß‰√°Áµ“¡ SS „π FWS wetland
Õ“®‡°‘¥°“√øÿÑß·≈–≈Õ¬µ—«¢÷Èπ„π¢≥–∑’Ë¡’≈¡æ—¥ºà“π

Fig. 4  Average efficiency of FWS and HSF
wetland for SS removal.
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º‘«Àπâ“πÈ” Õ—π∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß SS ‡æ‘Ë¡ Ÿß¢÷Èπ
πÕ°®“°π—Èπ°“√‡µ‘∫‚µ¢Õß “À√à“¬„π FWS wetland
®“°§«“¡ ¡∫Ÿ√≥å¢Õß∏“µÿÕ“À“√·≈–· ß·¥¥∑’Ë√–∫∫
‰¥â√—∫ ´÷Ëß‡ªìπªí≠À“∑’Ëæ∫‰¥â„π√–∫∫∫”∫—¥·∫∫ FWS
wetland ‡ªìπ “‡Àµÿ ”§—≠∑’Ë‡æ‘Ë¡ª√‘¡“≥ SS „Àâ°—∫πÈ”‡ ’¬
(Klomjek and Nitisoravut, 2005) πÕ°‡Àπ◊Õ®“°°“√
ªπ‡ªóôÕπ„ππÈ”‡ ’¬°àÕπ‡¢â“ Ÿà√–∫∫ ´÷Ëß®“°°“√ —ß‡°µ
æ∫«à“πÈ”‡ ’¬„π√–∫∫ ·≈–πÈ”À≈—ß°“√∫”∫—¥¡’ ’‡¢’¬«‡¢â¡
®“° “À√à“¬∑’Ë‡°‘¥¢÷Èπ ¥—ßπ—Èπ ®÷ß®”‡ªìπµâÕß∫”∫—¥ SS
‡æ‘Ë¡‡µ‘¡ À“°µâÕß°“√√–∫“¬πÈ”∑‘Èß≈ß Ÿà·À≈àßπÈ” ∑—Èßπ’È
‡æ◊ËÕ≈¥°“√‡°‘¥º≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡

2.5 ∫’‚Õ¥’ (BOD)
ª√– ‘∑∏‘¿“æ°“√∫”∫—¥ BOD

5
 ¢Õß√–∫∫

FWS wetland ·≈– HSF wetland  ¡’§à“√–À«à“ß 63.8-
93.8 ·≈– 61.2-97.7 % µ“¡≈”¥—∫ (Fig. 5) ·¡â«à“
ª√– ‘∑∏‘¿“æ°“√∫”∫—¥ BOD

5
 ¢Õß∑—Èß Õß√–∫∫ ®–¡’§à“

„°≈â‡§’¬ß°—π ·µàæ∫«à“ª√– ‘∑∏‘¿“æ°“√∫”∫—¥‡©≈’Ë¬¢Õß
HSF wetland  ¡’§à“ Ÿß°«à“Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
(P≤0.05) ∑”„ÀâπÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥¥â«¬√–∫∫ HSF
wetland ¡’§«“¡‡¢â¡¢âπ¢Õß BOD

5
 µË”°«à“ πÈ”‡ ’¬

®“°√–∫∫ FWS wetland ·≈–·µ°µà“ß°—π∑“ß ∂‘µ‘∑’Ë

P≤0.01 (Table 2) §à“ BOD
5
 „ππÈ”∑’Ëºà“π°“√∫”∫—¥

‚¥¬ à«π„À≠à¬—ß Ÿß°«à“‡°≥±å¡“µ√∞“ππÈ”∑‘Èß™ÿ¡™π ‚¥¬
‡©æ“–πÈ”®“° FWS wetland ∑—Èßπ’È  à«πÀπ÷Ëß‡ªìπº≈®“°
πÈ”‡ ’¬°àÕπ°“√∫”∫—¥¡’§«“¡‡¢â¡¢âπ¢Õß BOD

5
 „π

√–¥—∫ Ÿß (Table 1) ´÷Ëß¬—ß§ßµâÕß°“√°“√∫”∫—¥‡æ‘Ë¡‡µ‘¡
°“√¬àÕ¬ ≈“¬‚¥¬®ÿ≈‘π∑√’¬å‡ªìπ°√–∫«π°“√À≈—°„π°“√
≈¥Õ‘π∑√’¬ “√ ÷́Ëß‡°‘¥¢÷Èπ‰¥â∑—Èß„π ¿“æ∑’Ë¡’ÕÕ° ‘́‡®π
(aerobic condition) ·≈–‰√âÕÕ°´‘‡®π (anaerobic
condition) ÷́Ëßæ∫‰¥â„π√–∫∫∫”∫—¥∑—Èß Õß„π√–¥—∫
∑’Ë·µ°µà“ß°—π §«“¡·µ°µà“ß¢Õßª√– ‘∑∏‘¿“æ°“√∫”∫—¥
·≈–§«“¡‡¢â¡¢âπ¢Õß BOD

5
 „ππÈ”∑’Ëºà“π°“√∫”∫—¥®“°

∑—Èß Õß√–∫∫  à«πÀπ÷Ëß‡ªìπº≈®“°°“√∫”∫—¥ SS ́ ÷Ëß HSF
wetland ¡’ª√– ‘∑∏‘¿“æ Ÿß°«à“ ‡π◊ËÕß®“° SS „ππÈ”‡ ’¬
™ÿ¡™π à«π„À≠à‡ªìπ “√Õ‘π∑√’¬å∑’Ë àßº≈µàÕ§à“ Total BOD
¥—ßπ—Èπ °“√≈¥ SS ®÷ß‡ªìπ°“√≈¥ BOD5 ¥â«¬ πÕ°®“°π—Èπ
°“√‡µ‘∫‚µ¢Õß “À√à“¬„π FWS wetland ¬—ß‡ªìπ°“√‡æ‘Ë¡
SS ·≈–Õ‘π∑√’¬ “√„Àâ·°à√–∫∫¥â«¬

2.6 ·Õ¡‚¡‡π’¬ ‰π‚µ√‡®π (NH
3
-N)

ª√– ‘∑∏‘¿“æ°“√∫”∫—¥‰π‚µ√‡®π„π√Ÿª¢Õß
·Õ¡‚¡‡π’¬¢Õß√–∫∫∫”∫—¥∑—Èß Õß ¡’§«“¡·µ°µà“ß°—π
Õ¬à“ß™—¥‡®π  (Fig. 6) ∑—Èßπ’È æ∫«à“ª√– ‘∑∏‘¿“æ°“√∫”∫—¥

Fig. 5 Average efficiency of FWS and HSF
wetland for BOD

5
 removal.

Fig. 6 Average efficiency of FWS and HSF
wetland for NH

3
-N removal.
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NH
3
-N ¢Õß HSF wetland ¡’§à“‡ªìπ≈∫  ·≈–πÈ”∑‘Èß

∑’Ëºà“π°“√∫”∫—¥®“°√–∫∫ HSF wetland ¡’§«“¡‡¢â¡¢âπ
¢Õß NH

3
-N ‚¥¬‡©≈’Ë¬ Ÿß¢÷Èπ‡∑’¬∫°—∫πÈ”‡ ’¬°àÕπ∫”∫—¥

(Table 2) ‚¥¬§«“¡‡¢â¡¢âπ¢Õß NH
3
-N „ππÈ”‡ ’¬∑’Ë

ºà“π°“√∫”∫—¥®“°√–∫∫ FWS wetland ·≈– HSF
wetland  ¡’§à“√–À«à“ß 0.35-2.24 ·≈– 1.4-17.0  mg/L
µ“¡≈”¥—∫ °“√∫”∫—¥ NH

3
-N  „π√–∫∫∫÷ßª√–¥‘…∞åπ—Èπ

‡°‘¥®“°À≈“¬°√–∫«π°“√¥â«¬°—π ‰¥â·°à °“√π”‰ª„™â
‚¥¬æ◊™√«¡∂÷ß “À√à“¬„π√–∫∫ °“√√–‡À¬ÕÕ°®“°√–∫∫
·≈–°“√‡ª≈’Ë¬π√Ÿª‚¥¬ Nitrifying bacteria ¿“¬„µâ ¿“æ
aerobic condition ÷́Ëßæ∫„π√–∫∫ FWS wetland
‰¥â Ÿß°«à“ ‡π◊ËÕß®“°‡ªìπ√–∫∫∑’ËπÈ”‡ ’¬ —¡º— °—∫Õ“°“»
®÷ß‰¥â√—∫°“√‡µ‘¡ÕÕ°´‘‡®π®“°Õ“°“» √«¡∂÷ß°“√‡µ‘¡
Õ“°“»ºà“π√“°æ◊™ ¢≥–∑’ËÕÕ° ‘́‡®π„π√–∫∫ HSF
wetland ́ ÷Ëß¡’Õ¬Ÿà®”°—¥π—Èπ ‰¥â∂Ÿ°„™â‰ª„πÀ≈“¬°√–∫«π°“√
¥â«¬°—π ∑—Èß„π°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å „π°“√‡ª≈’Ë¬π√Ÿª
Organic nitrogen ‰ª‡ªìπ NH

3
-N Õ—π‡ªìπ°“√‡µ‘¡

NH3-N „Àâ√–∫∫ ¥—ßπ—Èπ Nitrifying bacteria „π HSF
wetland ®÷ß∑”Àπâ“∑’Ë„π°“√‡ª≈’Ë¬π√Ÿª NH

3
-N ‰¥â‰¡à¥’π—°

¢≥–∑’Ëµ—«°≈“ß ÷́Ëß‡ªìπÀ‘π °√«¥ ·≈–∑√“¬„π√–∫∫
¢—¥¢«“ß°“√√–‡À¬¢Õß NH

3
-N  ŸàÕ“°“»

2.7 øÕ øÕ√— ∑—ÈßÀ¡¥ (TP)
HSF wetland  “¡“√∂∫”∫—¥ TP ‰¥â¥’°«à“

FWS wetland (Fig.7) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘∑’Ë

P≤0.01 ∑—Èßπ’Èæ∫«à“ HSF wetland ·≈– FWS wetland
¡’ª√– ‘∑∏‘¿“æ°“√∫”∫—¥ TP √–À«à“ß 29.5-99.5   ·≈–
-12.5-40.7 % µ“¡≈”¥—∫  à«π§«“¡‡¢â¡¢âπ¢Õß TP „π
πÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥®“° HSF wetland ·≈– FWS
wetland ¡’§à“√–À«à“ß 0.01-2.49 ·≈– 1.72-3.41
mg/L µ“¡≈”¥—∫ (Table 2) ‡π◊ËÕß®“°°√–∫«π°“√„π°“√
∫”∫—¥ TP „π∫÷ßª√–¥‘…∞å¡’§«“¡´—∫´âÕπ·≈–‡°’Ë¬«¢âÕß
°—∫À≈“¬°√–∫«π°“√·≈– “¡“√∂‡°‘¥ªØ‘°‘√‘¬“º—π°≈—∫‰¥â
®÷ßæ∫«à“§à“ª√– ‘∑∏‘¿“æ„π°“√∫”∫—¥ TP ¡’™à«ß°«â“ß
„π√–∫∫∫÷ßª√–¥‘…∞åπ—Èπ æ◊™ “¡“√∂π”øÕ øÕ√— ´÷Ëß‡ªìπ
∏“µÿÕ“À“√æ◊™‰ª„™â‰¥â ‚¥¬‡©æ“–„π√–¬–∑’Ëæ◊™‡®√‘≠‡µ‘∫‚µ
(Hosoi et al., 1998) ·µàøÕ øÕ√—  à«ππ’ÈÕ“®°≈—∫§◊π
 Ÿà√–∫∫‰¥â À“°æ◊™‡°‘¥°“√¬àÕ¬ ≈“¬ ®÷ß∂◊Õ«à“æ◊™≈¥ TP
‰¥â„π√–¬– —Èπ  à«π°√–∫«π°“√À≈—°„π°“√≈¥ TP „π
∫÷ßª√–¥‘…∞å §◊Õ °“√µ°º≈÷°¢Õß P (Precipitation
process) À≈—ß®“°∑”ªØ‘°‘√‘¬“°—∫ Ca, Al À√◊Õ Fe (U.S.
EPA, 2000; Kadlec and Knight, 1996) ·≈–‡π◊ËÕß®“°
§«“¡·µ°µà“ß√–À«à“ßµ—«°≈“ß∑’Ë„™â„π·µà≈–√–∫∫·≈–
°“√‰À≈¢ÕßπÈ”‡ ’¬„π√–∫∫ ´÷ËßπÈ”‡ ’¬„π HSF wetland
¡’‚Õ°“  —¡º— °—∫µ—«°≈“ß‰¥â¡“°°«à“ ®÷ß¡’‚Õ°“ ∑’Ë TP
®–‡°‘¥ Sorption ·≈– Precipitation √à«¡°—∫∏“µÿÕ◊ËπÊ
‰¥â¡“°°«à“ (U.S. EPA, 1993) ®÷ßæ∫ª√– ‘∑∏‘¿“æ
„π°“√∫”∫—¥ Ÿß°«à“

Fig. 7 Average efficiency of FWS and HSF wetland for TP removal.
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 √ÿª

√–∫∫∫÷ßª√–¥‘…∞å∑’Ë»÷°…“π’È ‰¥â°àÕ √â“ß·≈–
¥”‡π‘π√–∫∫ ¿“¬„µâ¢âÕ°”Àπ¥„π°“√°àÕ √â“ß ·≈–¥”‡π‘π
√–∫∫ ”À√—∫∫÷ßª√–¥‘…∞å ´÷Ëß‡¡◊ËÕ»÷°…“∂÷ßª√– ‘∑∏‘¿“æ
¢Õß√–∫∫ æ∫«à“ “¡“√∂≈¥¡≈ “√∑’Ëªπ‡ªóôÕπ„ππÈ”‡ ’¬
™ÿ¡™π‰¥â ‚¥¬‡©æ“–°“√≈¥§«“¡‡¢â¡¢âπ¢Õß “√Õ‘π∑√’¬å
„ππÈ”‡ ’¬·≈–æ∫«à“ §«“¡·µ°µà“ß¢Õß√–∫∫∫÷ßª√–¥‘…∞å
®– àßº≈µàÕª√– ‘∑∏‘¿“æ°“√∫”∫—¥¡Ÿ≈ “√ ‚¥¬√–∫∫∫÷ß
ª√–¥‘…∞å™π‘¥πÈ”‰À≈ºà“πº‘«Àπâ“™—Èπ°√Õß (FWS wetland)
 “¡“√∂ª√—∫§à“ pH ¢ÕßπÈ”‡ ’¬∑’Ë¡’§«“¡‡ªìπ°√¥ÕàÕπ
∂÷ß°√¥ „Àâ‡¢â“ Ÿà§«“¡‡ªìπ°≈“ß‰¥â¥’ √«¡∂÷ß “¡“√∂≈¥
NH

3
-N ‰¥â¥’°«à“√–∫∫∫÷ßª√–¥‘…∞å™π‘¥πÈ”‰À≈ºà“π™—Èπ

°√Õß„π·π«πÕπ (HSF wetland) ¢≥–∑’Ëº≈°“√»÷°…“
∫àß™’È«à“ HSF wetland  “¡“√∂≈¥ SS, BOD

5
 ·≈– TP

‰¥â¥’°«à“ FWS wetland Õ¬à“ß‰√°Áµ“¡ °“√®–‡≈◊Õ°„™â
√–∫∫„¥π—Èπ ®–µâÕßæ‘®“√≥“∂÷ß¢âÕ®”°—¥¢Õß·µà≈–√–∫∫
§«∫§Ÿà°—π‰ª¥â«¬ ∑—Èßπ’È Õ“®æ∫ªí≠À“°“√Õÿ¥µ—π¿“¬„π
√–∫∫ HSF wetland ‰¥âßà“¬ ¢≥–∑’ËÕ“®‡°‘¥ªí≠À“°“√
‡®√‘≠‡µ‘∫‚µ¢Õßæ◊™ ’‡¢’¬«®”π«π¡“°¿“¬„π√–∫∫ FWS
wetland ´÷Ëß®–∑”„Àâª√– ‘∑∏‘¿“æ°“√∫”∫—¥¢Õß√–∫∫
≈¥≈ß‡À≈à“π’È ‡ªìπµâπ

°‘µµ‘°√√¡ª√–°“»

°“√»÷°…“«‘®—¬§√—Èßπ’È‰¥â√—∫∑ÿπÕÿ¥Àπÿπ®“°ß∫
ª√–¡“≥√“¬‰¥â §≥–‡°…µ√»“ µ√å ∑√—æ¬“°√∏√√¡™“µ‘
·≈– ‘Ëß·«¥≈âÕ¡ ¡À“«‘∑¬“≈—¬π‡√»«√ ´÷ËßºŸâ»÷°…“
¢Õ¢Õ∫§ÿ≥§≥–‡°…µ√»“ µ√å ∑√—æ¬“°√∏√√¡™“µ‘·≈–
 ‘Ëß·«¥≈âÕ¡ ∑’Ë„Àâ°“√ π—∫ πÿπ¥â“πß∫ª√–¡“≥ ·≈–æ◊Èπ∑’Ë
»÷°…“«‘®—¬·≈–¢Õ¢Õ∫§ÿ≥ ¿“§«‘™“∑√—æ¬“°√∏√√¡™“µ‘
·≈– ‘Ëß·«¥≈âÕ¡ §≥–‡°…µ√»“ µ√å ∑√—æ¬“°√∏√√¡™“µ‘
·≈– ‘Ëß·«¥≈âÕ¡ ∑’Ë‡Õ◊ÈÕ‡øóôÕ„Àâ°“√ π—∫ πÿπÀâÕßªØ‘∫—µ‘°“√
·≈–Õ”π«¬§«“¡ –¥«°Õ◊ËπÊ Õ—π∑”„Àâ°“√»÷°…“«‘®—¬ ”‡√Á®
≈ÿ≈à«ß≈ß‰¥â¥â«¬¥’
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