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°“√»÷°…“«‘®—¬§√—Èßπ’È ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“§ÿ≥≈—°…≥–¢ÕßπÈ”∑‘Èß·≈–§ÿ≥ ¡∫—µ‘¢Õß¥‘π°àÕπ·≈–À≈—ß°“√

∫”∫—¥πÈ”‡ ’¬¥â«¬«‘∏’ soil treatment °√≥’»÷°…“®“°‚√ßæ¬“∫“≈™ÿ¡™ππ“‡™◊Õ° ®—ßÀ«—¥¡À“ “√§“¡ ´÷Ëß‡ªìπ‚√ß

æ¬“∫“≈¢π“¥ 30 ‡µ’¬ß ‚¥¬»÷°…“§«“¡ “¡“√∂„π°“√≈¥§à“§«“¡ °ª√°¢ÕßπÈ”„π√Ÿª COD, SS ·≈– TKN ‚¥¬®–

¡’°“√‡°Á∫µ—«Õ¬à“ßπÈ”°àÕπ‡¢â“°“√∫”∫—¥·≈–À≈—ßºà“π°“√∫”∫—¥¥â«¬«‘∏’ soil treatment  ”À√—∫§ÿ≥ ¡∫—µ‘¢Õß¥‘π »÷°…“

§«“¡Àπ“·πàπ√«¡·≈–§à“ —¡ª√– ‘∑∏‘Ï°“√π”πÈ”¢Õß¥‘π∑’ËÕ‘Ë¡µ—«¥â«¬πÈ” º≈°“√»÷°…“πÈ”‡ ’¬∑’Ë‰À≈ºà“π‡¢â“°“√∫”∫—¥

¥â«¬«‘∏’ soil treatment æ∫«à“ §à“‡©≈’Ë¬¢Õß´’‚Õ¥’ §à“ “√·¢«π≈Õ¬·≈–§à“∑’‡§‡ÕÁπ ¡’§à“≈¥µË”≈ß¡“°°«à“°àÕπ‡¢â“√—∫°“√

∫”∫—¥¥â«¬«‘∏’ soil treatment ·≈–¡’§à“µË”°«à“‡°≥±å¡“µ√∞“ππÈ”∑‘Èß™ÿ¡™π¢Õß°√–∑√«ß “∏“√≥ ÿ¢»“ µ√å  ”À√—∫§à“

§ÿ≥ ¡∫—µ‘¢Õß¥‘π¿“¬À≈—ß°“√∫”∫—¥œ π—Èπ æ∫«à“ §à“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π¡’§à“≈¥≈ß·≈–§à“ —¡ª√– ‘∑∏‘Ï°“√π”

πÈ”¢Õß¥‘π∑’ËÕ‘Ë¡µ—«¥â«¬πÈ”¡’§à“ Ÿß‡æ‘Ë¡¢÷Èπ π—Ëπ§◊Õ¥‘π¡’§«“¡‚ª√àß·≈–√à«π´ÿ¬ ¡’°“√π”πÈ”®“°¥‘π™—Èπ∫π≈ß Ÿà¥‘π™—Èπ≈à“ß

‰¥â¥’·≈–‡√Á« ‰¡à¡’°“√¢—ßπÈ”‡°‘¥¢÷Èπ∫√‘‡«≥º‘«Àπâ“¥‘π πÕ°®“°π—Èπ °“√∫”∫—¥¥â«¬«‘∏’ soil treatment  “¡“√∂≈¥§à“

§«“¡ °ª√°¢ÕßπÈ”‰¥â¥’  –¥«° §à“„™â®à“¬„π°“√°àÕ √â“ß√–∫∫°“√∫”∫—¥πâÕ¬·≈–ßà“¬µàÕ°“√¥Ÿ·≈√—°…“√–∫∫

Abstract

The objective of this research is to study the characteristics of wastewater and soil before and after

treatment of wastewater by soil. Na Chueak community hospital at Maha Sarakham province, a 30 bed hospital,

is the case study site. Wastewater characteristics were studied in terms of impurity reduction such as COD, SS

and TKN. Regarding soil characteristics, bulk density and saturated hydraulic conductivity were determined. Both

wastewater and soil samples were collected at two stages, before and after treatment by soil. The results showed

that the wastewater values (COD, SS and TKN) after soil treatment were lower than the values before treatment.
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These lower values after flow through the soil treatment method follow the standard criteria for domestic

wastewater of the Public Health Ministry. For soil characteristics, after treatment, bulk density was lower while

saturated hydraulic conductivity was higher. This study shows that soil materials after treatment were more

porous and tilth, well aerated, well drained and more permeable. Moreover soil treatment can reduce the

impurities of the wastewater well, is convenient and less expensive for maintenance.

§” ”§—≠: °“√∫”∫—¥πÈ”‡ ’¬, §«“¡Àπ“·πàπ√«¡¢Õß¥‘π, ´’‚Õ¥’,  “√·¢«π≈Õ¬

Keywords: bulk density, COD, suspended solids, wastewater treatment

∫∑π”

ªí≠À“¡≈æ‘…„π·À≈àßπÈ”π—∫‡ªìπªí≠À“∑’Ë

 ”§—≠¢Õßª√–‡∑» ¡’º≈°√–∑∫‚¥¬µ√ßµàÕ§ÿ≥¿“æπÈ”

„π·À≈àßπÈ”Õÿª‚¿§·≈–∫√‘‚¿§¢Õßª√–™“™π·≈– —µ«åπÈ”

‚√ßæ¬“∫“≈‡ªìπ·À≈àß°”‡π‘¥πÈ”‡ ’¬®“°°‘®°√√¡„π™ÿ¡™π

∑’Ë ”§—≠·À≈àßÀπ÷Ëß ÷́Ëß§ÿ≥≈—°…≥–πÈ”‡ ’¬®“°‚√ßæ¬“∫“≈

ª√–°Õ∫¥â«¬  “√Õ‘π∑√’¬å  “√‡§¡’ ·≈–∑’Ë ”§—≠§◊Õ¡’°“√

ªπ‡ªóôÕπ¢Õß‡™◊ÈÕ‚√§®“°ºŸâªÉ«¬∑’Ë¡“√—∫°“√∫√‘°“√

∂÷ß·¡â«à“‚√ßæ¬“∫“≈™ÿ¡™π à«π„À≠à®–¡’°“√

∫”∫—¥πÈ”‡ ’¬‚¥¬„™â√–∫∫∫”∫—¥πÈ”‡ ’¬‚¥¬„™â√–∫∫∫”∫—¥

πÈ”‡ ’¬√–∫∫µà“ßÊ (‰°√ √, 2528 ; ‡°√’¬ß»—°¥‘Ï, 2539)

·µà®“°°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢Õß√–∫∫∫”∫—¥πÈ”‡ ’¬

æ∫«à“ √–∫∫¡’ª√– ‘∑∏‘¿“æÕ¬Ÿà„π‡°≥±å¡“µ√∞“π∑’Ë

°”Àπ¥√âÕ¬≈– 72.8 ·≈–‰¡àÕ¬Ÿà„π‡°≥±å¡“µ√∞“π∂÷ß

√â Õ¬≈– 22.7 ( ¡™“¬, 2540 ; Õÿ∑° , 2530) ÷́Ë ß

ª√– ‘∑∏‘¿“æ„π°“√∫”∫—¥πÈ”‡ ’¬¢Õß√–∫∫∫”∫—¥¢÷ÈπÕ¬Ÿà

°—∫°“√§«∫§ÿ¡¥Ÿ·≈√–∫∫ À“°¡’°“√§«∫§ÿ¡¥Ÿ·≈∑’Ë∂Ÿ°

µâÕßµ“¡À≈—°«‘™“°“√®–∑”„Àâ√–∫∫ “¡“√∂∑”ß“π‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ ¥—ßπ—Èπ À“°ª√– ‘∑∏‘¿“æ„π°“√

∫”∫—¥πÈ”‡ ’¬‰¡à¥’æÕ®–¡’‚Õ°“ ‡°‘¥°“√·æ√à°√–®“¬¢Õß

‡™◊ÈÕ‚√§ Ÿà√“ß√–∫“¬πÈ” “∏“√≥–·≈–·À≈àß√Õß√—∫πÈ”∑‘Èß

π—Èπ ∑”„Àâ¡’º≈µàÕ§ÿ≥¿“æπÈ”„π·À≈àßπÈ”Õÿª‚¿§∫√‘‚¿§

¢Õßª√–™“™π ( ¡™“¬, 2529) °“√∫”∫—¥πÈ”‡ ’¬‚¥¬«‘∏’

soil treatment π—Èπ‡ªìπÕ’°«‘∏’Àπ÷Ëß∑’Ë®–™à«¬≈¥§«“¡

 °ª√°¢ÕßπÈ”∑‘Èß ‚¥¬‡ªìπ√–∫∫∑’ËÕ“»—¬¥‘π‡ªìπµ—«°≈“ß

„π°“√∫”∫—¥πÈ”‡ ’¬ ‚¥¬π”πÈ”‡ ’¬¡“‰À≈´÷¡ºà“π¥‘π

·≈â«¥‘π®–‡ªìπ‡ ¡◊Õπµ—«°≈“ß„π°“√°√Õß§«“¡ °ª√°

¢ÕßπÈ”‡ ’¬‡Õ“‰«â ∑”„Àâ°“√∫”∫—¥¥â«¬«‘∏’ soil treatment

≈¥§à“§«“¡ °ª√°¢ÕßπÈ”‰¥â√–¥—∫Àπ÷Ëß‡æ◊ËÕ‡ªìπ°“√≈¥

º≈°√–∑∫µà“ßÊ ¥—ß°≈à“« ®÷ß‰¥â¡’°“√»÷°…“∂÷ß§ÿ≥≈—°…≥–

¢ÕßπÈ”∑‘Èß·≈–¥‘π°àÕπ·≈–À≈—ß°“√∫”∫—¥πÈ”‡ ’¬¢Õß

‚√ßæ¬“∫“≈™ÿ¡™π ‡æ◊ËÕ„Àâ∑√“∫∂÷ßª√– ‘∑∏‘¿“æ¢Õß

√–∫∫∫”∫—¥πÈ”‡ ’¬ ·≈–‡π◊ËÕß®“°√–∫∫∫”∫—¥πÈ”‡ ’¬Õ◊ËπÊ

π—Èπ ¡’√“§“·æß∑—Èß§à“°àÕ √â“ß·≈–§à“¥Ÿ·≈√—°…“√–∫∫

·µà√–∫∫∫”∫—¥πÈ”‡ ’¬‚¥¬«‘∏’ soil treatment π’È‡À¡“– ¡

°—∫‚√ßæ¬“∫“≈™ÿ¡™π∑’Ë‡ªìπ‚√ßæ¬“∫“≈¢π“¥‡≈Á°·≈–

¢π“¥°≈“ß ‡ªìπ√Ÿª·∫∫∑’Ëπà“ π„®∑’Ë®–∑”„Àâ§ÿ≥¿“æ

πÈ”∑‘Èß∑’Ëª≈àÕ¬ÕÕ° Ÿà ‘Ëß·«¥≈âÕ¡ ¡’≈—°…≥–ª≈Õ¥¿—¬µàÕ

™ÿ¡™π∫√‘‡«≥π—ÈπÊ ·≈–ª√–À¬—¥§à“„™â®à“¬„π°“√°àÕ √â“ß

§à“¥Ÿ·≈√—°…“√–∫∫∫”∫—¥πÈ”‡ ’¬ (π‘µ¬“, 2529) ‚√ß

æ¬“∫“≈™ÿ¡™ππ“‡™◊Õ° ‡ªìπ‚√ßæ¬“∫“≈¢π“¥ 30

‡µ’¬ß ·≈–‡ªìπ‚√ßæ¬“∫“≈™ÿ¡™π∑’Ë‡√‘Ë¡„™â√–∫∫∫”∫—¥

πÈ”‡ ’¬‚¥¬«‘∏’¢Õß soil treatment ·µà‡¥‘¡„™â√–∫∫∫”∫—¥

·∫∫√«∫√«¡·≈–∫”∫—¥πÈ”‡ ’¬™π‘¥·¬° (separated type)

´÷Ëß·¬°πÈ”‡ ’¬ÕÕ°®“°πÈ”Ωπ „ÀâπÈ”‡ ’¬∂Ÿ°√«∫√«¡‡¢â“ Ÿà

∫àÕ Ÿ∫·≈– Ÿ∫‡¢â“∂—ßªØ‘°‘√‘¬“‡æ◊ËÕ∫”∫—¥  à«ππÈ”Ωπª≈àÕ¬

„Àâ‰À≈πÕßÕÕ°πÕ°æ◊Èπ∑’Ë‚√ßæ¬“∫“≈ √–∫∫∫”∫—¥πÈ”

‡ ’¬¢Õß‚√ßæ¬“∫“≈‡ªìπ·∫∫µ–°Õπ‡√àß (Activated

Sludge: AS) ®“°¢âÕ¡Ÿ≈¢Õß‚√ßæ¬“∫“≈ æ∫«à“ ¡’¿“√–

√—∫πÈ”‡ ’¬«—π≈–ª√–¡“≥ 30 ≈Ÿ°∫“»°å‡¡µ√µàÕ«—π ¡’§à“

§«“¡ °ª√°‡¡◊ËÕ«—¥„π√Ÿª∫’‚Õ¥’ (Biochemical Oxygen

Demand ; BOD) √–À«à“ß 165-217 ppm √–∫∫∫”∫—¥

¥—ß°≈à“«¡’ªí≠À“‡°’Ë¬«°—∫°“√™”√ÿ¥¢Õß‡§√◊ËÕß°≈‰øøÑ“∑’Ë

Õ¬Ÿà¿“¬„π√–∫∫Õ¬Ÿà‡ ¡Õ ´÷Ëß‡ ’¬§à“„™â®à“¬„π°“√∫”√ÿß

´àÕ¡·´¡Õ¬à“ßµàÕ‡π◊ËÕß‡ªìπ®”π«π¡“° Õ’°∑—È ß ¬— ß

ª√– ∫ªí≠À“‡°’Ë¬«°—∫°“√ √â“ßµ–°Õπ®ÿ≈™’æ„π∂—ß

ªØ‘°‘√‘¬“ (Activated microorganism sludge) ‡æ◊ËÕ°“√
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¬àÕ¬ ≈“¬¢Õß‡ ’¬¥â«¬®÷ß∑”„Àâ»—°¬¿“æ„π°“√®—¥°“√

≈¥¢Õß‡ ’¬„ππÈ”‰¥âµË”¡“°  àßº≈„Àâ§ÿ≥¿“æπÈ”∑‘ÈßµË”≈ß

®π‰¡à‰¥â‡°≥±å¡“µ√∞“ππÈ”∑‘Èß·≈–‚√ßæ¬“∫“≈œ®÷ß‡√àß

æ—≤π“§ÿ≥¿“æ√–∫∫°“√®—¥°“√¢Õß‡ ’¬µà“ßÊ „ÀâÕ¬Ÿà„π

‡°≥±å∑’Ë¥’°àÕπª≈àÕ¬ Ÿà ¿“æ·«¥≈âÕ¡ (°ÕßÕπ“¡—¬

 ‘Ëß·«¥≈âÕ¡, 2530) ®÷ß‰¥â¥”‡π‘π°“√„™â√–∫∫°“√

∫”∫—¥πÈ”‡ ’¬¥â«¬«‘∏’ soil treatment ·∑π√–∫∫∫”∫—¥

‡¥‘¡∑’Ë„™âÕ¬Ÿàª√–®” ‚√ßæ¬“∫“≈¢π“¥ 30 ‡µ’¬ß®—¥‡ªìπ

Õ“§“√ª√–‡¿∑ ¢ ∑’Ë®–µâÕß¡’§à“ pH Õ¬Ÿà√–À«à“ß 5-9

§à“ BOD µâÕß‰¡à‡°‘π 3.0 ¡‘≈≈‘°√—¡/≈‘µ√  “√·¢«π≈Õ¬

(SS) ‰¡à‡°‘π 40 ¡‘≈≈‘°√—¡/≈‘µ√ —́≈‰ø¥å (Sulfide) ‰¡à‡°‘π

1.0 ¡‘≈≈‘°√—¡/≈‘µ√ Organic Nitrogen ‰¡à ‡°‘π 10

¡‘≈≈‘°√—¡/≈‘µ√  “√≈–≈“¬ (DS) ‰¡à‡°‘π 500 ¡‘≈≈‘°√—¡/

≈‘µ√ (APHA, 1992) µ–°ÕπÀπ—° (settleable solid)

‰¡à‡°‘π 0.5 ¡‘≈≈‘°√—¡/≈‘µ√ ‰¢¡—π·≈–πÈ”¡—π (oil and

grease) ‰¡à‡°‘π 20 ¡‘≈≈‘°√—¡/≈‘µ√ TKN ‰¡à‡°‘π 40

¡‘≈≈‘°√—¡/≈‘µ√ ·≈–·Õ¡‚¡‡π’¬¡‰π‚µ√‡®π ‰¡à‡°‘π 25

¡‘≈≈‘°√—¡/≈‘µ√ (APHA, 1990 ; Gray, 1990)

¥—ßπ—Èπ°“√»÷°…“«‘®—¬„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“º≈°“√«‘®—¬°“√∫”∫—¥πÈ”‡ ’¬®“°‚√ßæ¬“∫“≈

™ÿ¡™π‚¥¬«‘∏’ soil treatment ·≈–»÷°…“ªí®®—¬∑’Ë‡À¡“– ¡

µàÕ°“√∫”∫—¥πÈ”‡ ’¬‚¥¬«‘∏’ soil treatment

«‘∏’°“√»÷°…“

°“√«‘®—¬π’È‡ªìπ°“√«‘®—¬æ◊Èπ∞“π‡æ◊ËÕ„Àâ∑√“∫

¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ (primary data) ‚¥¬∑”°“√‡°Á∫µ—«Õ¬à“ß

πÈ”®“°√–∫∫∫”∫—¥πÈ”‡ ’¬¢Õß‚√ßæ¬“∫“≈™ÿ¡™ππ“‡™◊Õ°

Õ.π“‡™◊Õ° ®.¡À“ “√§“¡ ÷́Ëß‚√ßæ¬“∫“≈·Ààßπ’È¡’°“√

ª≈àÕ¬πÈ”‡ ’¬ 30 ≈∫.¡.µàÕ«—π √–¬–‡«≈“¢Õß°“√ª≈àÕ¬

πÈ”‡ ’¬π“π 16-20 ™—Ë«‚¡ßµàÕ«—π ‡æ◊ËÕ»÷°…“§ÿ≥≈—°…≥–

¢Õß¥‘π·≈–πÈ”∑‘Èß∑—Èß°àÕπ·≈–À≈—ß°“√∫”∫—¥ºà“π√–∫∫

¥â«¬«‘∏’ soil treatment ·≈–∑”°“√‡°Á∫µ—«Õ¬à“ß¥‘π¡“

‡æ◊ËÕ«‘‡§√“–ÀåÀ“≈—°…≥–∑“ß°“¬¿“æ¢Õß¥‘π‡æ◊ËÕ°“√

ª√—∫ª√ÿß¥‘π„Àâ¡’ª√– ‘∑∏‘¿“æ„π°“√π”πÈ”‰¥â¥’¢÷Èπ·≈–

‡æ◊ËÕ„Àâ°“√∑”ß“π¢Õß√–∫∫¥’¢÷Èπ  ”À√—∫°“√‡°Á∫

µ—«Õ¬à“ß¥‘ππ—Èπ®–∑”°“√‡°Á∫µ—«Õ¬à“ß¥‘π·∫∫‰¡à∑”≈“¬

‚§√ß √â“ß (undisturbed soil sample) 4 ®ÿ¥¢Õß∫√‘‡«≥

∫àÕ∫”∫—¥πÈ”‡ ’¬·∫∫ soil treatment ¢Õß‚√ßæ¬“∫“≈

™ÿ¡™π (¥—ß¿“æ∑’Ë 1) ∑’Ë√–¥—∫§«“¡≈÷° 0-40 ´¡. ®”π«π

2 §√—Èß °≈à“«§◊Õ °àÕπ·≈–À≈—ß¢Õß°“√∫”∫—¥¥â«¬«‘∏’

¥—ß°≈à“« µ—«Õ¬à“ß¥‘π∑’Ë‡°Á∫‰¥âπ”¡“«‘‡§√“–ÀåÀ“§ÿ≥ ¡∫—µ‘

∑“ßøî ‘° å¢Õß¥‘π„πÀâÕßªØ‘∫—µ‘°“√∑“ßøî ‘° å¢Õß¥‘π

¢Õß “¢“∑√—æ¬“°√∑’Ë ¥‘π·≈– ‘Ë ß·«¥≈âÕ¡ §≥–

‡°…µ√»“ µ√å ‰¥â·°à §«“¡Àπ“·πàπ√«¡¢Õß¥‘π (bulk

dens i ty ) ‚ ¥ ¬ „ ™â «‘ ∏’ so i l core method ·≈–§à “

 —¡ª√– ‘∑∏‘Ï°“√π”πÈ”¢Õß¥‘π∑’ËÕ‘Ë¡µ—«¥â«¬πÈ” (saturated

hydraulic conductivity) ‚¥¬„™â«‘∏’ falling head method

 ”À√—∫µ—«Õ¬à“ßπÈ”‡ ’¬π—Èπ ‰¥â‡°Á∫µ—«Õ¬à“ßπÈ”‡ ’¬¢Õß

‚√ßæ¬“∫“≈™ÿ¡™π ®”π«π 3 ®ÿ¥ ´÷Ëß‡ªìπ√–∫∫∫”∫—¥

πÈ”‡ ’¬‚¥¬„™â«‘∏’ soil treatment ‰¥â·°à ®ÿ¥‡°Á∫µ—«Õ¬à“ß

πÈ”°àÕπ‡¢â“ Ÿà√–∫∫∫”∫—¥ À≈—ß®“°ºà“π√–∫∫∫”∫—¥·≈–

∫√‘‡«≥∑’Ë™ÿà¡πÈ” (wetland) µ—«Õ¬à“ßπÈ”‡ ’¬∑’Ë‡°Á∫®“°∑—Èß 3

®ÿ¥π—Èπ‡°Á∫∑’Ë‡«≈“‡¥’¬«°—π¿“¬À≈—ß®“°°“√ª≈àÕ¬πÈ”‡ ’¬

‰ª·≈â« 1-2 ™—Ë«‚¡ß ‡°Á∫µ—«Õ¬à“ßπÈ”‡ ’¬ ‡¥◊Õπ≈–Àπ÷Ëß§√—Èß

§√—Èß≈– 3 ®ÿ¥Ê ´È”≈– 3 ´È” π”¡“«‘‡§√“–Àå„πÀâÕß

ªØ‘∫—µ‘°“√¢Õß‚§√ß°“√»÷°…“«‘®—¬°“√∫”∫—¥πÈ”‡ ’¬¢Õß

‚√ßæ¬“∫“≈™ÿ¡™π¥â«¬¥‘π·≈–æ◊™ §≥– “∏“√≥ ÿ¢

»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ‡æ◊ËÕÀ“§à“§ÿ≥≈—°…≥–

¢ÕßπÈ”‡ ’¬ ‰¥â·°à §à“ “√·¢«π≈Õ¬ (suspended solid)

‚¥¬«‘∏’ Glass Fiber Filter Disc, §à“´’‚Õ¥’ (Chemical

Oxygen Demand) ‚¥¬«‘∏’ Open Reflux ·≈–§à“∑’‡§‡ÕÁπ

(Total Kjeldahl Nitrogen) ‚¥¬«‘∏’ Digestion and

Distillation

7 ‡¡µ√

6 ‡¡µ√

¿“æ∑’Ë 1. ·ºπº—ß∫àÕ∫”∫—¥πÈ”‡ ’¬ ·≈–· ¥ß
µ”·Àπàß°“√‡°Á∫µ—«Õ¬à“ß¥‘π∑’Ë 4 ®ÿ¥
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º≈·≈–«‘®“√≥åº≈°“√»÷°…“

1. §ÿ≥ ¡∫—µ‘∑“ßøî ‘° å¢Õß¥‘π°àÕπ·≈–

À≈—ß∑”°“√∑¥≈Õß

1 .1 §«“¡Àπ“·πàπ√«¡¢Õß¥‘π

§à“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π‚¥¬‡©≈’Ë¬

°àÕπ∑’Ë¡’°“√∫”∫—¥∑’Ë√–¥—∫§«“¡≈÷° 0-40 ‡´πµ‘‡¡µ√

æ∫«à“¡’§à“¥—ßπ’È ®ÿ ¥∑’Ë 1 1.904 g/cm3 ®ÿ¥∑’Ë 2 1.810

g/cm3 ®ÿ ¥ ∑’Ë 3 2.047 g/cm3 ®ÿ ¥ ∑’Ë 4 1.772 g/cm3

 ”À√—∫§à“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π‚¥¬‡©≈’Ë¬À≈—ß®“°

°“√∫”∫—¥·≈â«∑’Ë√–¥—∫§«“¡≈÷°‡¥’¬«°—π æ∫«à“ ¡’§à“¥—ßπ’È

®ÿ ¥ ∑’Ë 1 1.120 g/cm3 ®ÿ ¥∑’Ë 2 1.526 g/cm3 ®ÿ ¥∑’Ë 3

1.351 g/cm3 ®ÿ ¥∑’Ë 4 0.874 g/cm3 (¥—ßµ“√“ß∑’Ë 1)

®–‡ÀÁπ«à“§à“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π°àÕπ°“√∫”∫—¥¥â«¬

soil treatment ¡’§à“§«“¡Àπ“·πàπ√«¡ Ÿß¡“° ‚¥¬‡©≈’Ë¬

¡’§à“‡∑à“°—∫ 1.883 g/cm3 ¡“°°«à“ 1.80 g/cm3 ´÷Ëß‡ªìπ

§à“«‘°ƒµ‘¢Õß§«“¡Àπ“·πàπ√«¡¢Õß¥‘π °≈à“«§◊Õ √“°

æ◊™„π¥‘π‰¡à “¡“√∂∑’Ë®–‰™™Õπ·≈–·∑ß∑–≈ÿºà“π™—Èπ

¥‘π∑’Ë¡’§à“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π¥—ß°≈à“«‰ª‰¥â ‡ªìπ

¥‘π∑’Ë‰¡à‡À¡“– ¡µàÕ°“√‡æ“–ª≈Ÿ°æ◊™ ´÷Ëßπ—ËπÀ¡“¬∂÷ß

¥‘π°àÕπ°“√∫”∫—¥¥â«¬«‘∏’ soil treatment π—Èπ¡’§«“¡

·πàπ∑÷∫ Õ—¥·πàπ¡“°°«à“¥‘πÀ≈—ß°“√∫”∫—¥¥â«¬«‘∏’

¥—ß°≈à“« ÷́Ëß¥‘π¿“¬À≈—ß°“√∫”∫—¥π—Èπ¡’§«“¡‚ª√àß √à«π´ÿ¬

°«à“∑—Èßπ’È‡π◊ËÕß®“° “√Õ‘π∑√’¬å¢ÕßπÈ”∑‘Èß∑’Ë‰¥â√—∫°“√

∫”∫—¥‚¥¬„Àâ‰À≈ºà“π¥‘ππ—Èπ®–∂Ÿ°¥‘π¥Ÿ¥¬÷¥‰«â∑’Ëº‘«¢Õß

Õπÿ¿“§¥‘ππ—Èπ·≈–∂Ÿ°®ÿ≈‘π∑√’¬å„π¥‘π¬àÕ¬ ≈“¬°≈“¬

‡ªìπ “√‡™◊ËÕ¡ (cementing agent) ∑”Àπâ“∑’Ë ‡™◊ËÕ¡¬÷¥

Õπÿ¿“§¥‘π°≈“¬‡ªìπ‡¡Á¥¥‘π (soil aggregate) ∑”„Àâ¥‘π

À≈—ß°“√∫”∫—¥¡’§«“¡‚ª√àß¡“°°«à“

1 .2  —¡ª√– ‘∑∏‘Ï°“√π”πÈ”¢Õß¥‘π∑’ËÕ‘Ë¡µ—«

¥â«¬πÈ”

 —¡ª√– ‘∑∏‘Ï°“√π”πÈ”¢Õß¥‘π∑’ËÕ‘Ë¡µ—«¥â«¬

πÈ”°àÕπ∑’Ë¡’°“√∫”∫—¥∑’Ë√–¥—∫§«“¡≈÷° 0-40 ‡´πµ‘‡¡µ√

æ∫«à“  —¡ª√– ‘∑∏‘Ï°“√π”πÈ”¢Õß¥‘π‚¥¬‡©≈’Ë¬¡’§à“ ¥—ßπ’È

®ÿ ¥∑’Ë 1 0.095 ‡´πµ‘‡¡µ√µàÕ™—Ë«‚¡ß ®ÿ ¥∑’Ë 2 0.115

‡´πµ‘‡¡µ√µàÕ™—Ë«‚¡ß ®ÿ¥∑’Ë 3 0.042 ‡´πµ‘‡¡µ√µàÕ™—Ë«‚¡ß

®ÿ¥∑’Ë 4 0.217 ‡´πµ‘‡¡µ√µàÕ™—Ë«‚¡ß (§à“‡©≈’Ë¬‡∑à“°—∫

0.1307 ‡´πµ‘‡¡µ√µàÕ™—Ë«‚¡ß)  ”À√—∫§à“ —¡ª√– ‘∑∏‘Ï

°“√π”πÈ”¢Õß¥‘π‚¥¬‡©≈’Ë¬∑’Ë¡’°“√∫”∫—¥·≈â«∑’Ë√–¥—∫

§«“¡≈÷°‡¥’¬«°—π ¡’§à“¥—ßπ’È ®ÿ¥∑’Ë 1 9.013 ‡´πµ‘‡¡µ√

µàÕ™—Ë«‚¡ß ®ÿ¥∑’Ë 2 0.392 ‡´πµ‘‡¡µ√µàÕ™—Ë«‚¡ß ®ÿ¥∑’Ë 3

1.436 ‡´πµ‘‡¡µ√µàÕ™—Ë«‚¡ß ®ÿ¥∑’Ë 4 4.517 ‡´πµ‘‡¡µ√

µàÕ™—Ë«‚¡ß (§à“‡©≈’Ë¬‡∑à“°—∫ 3.8395 ‡´πµ‘‡¡µ√µàÕ™—Ë«‚¡ß)

(¥—ßµ“√“ß∑’Ë 2) ®–‡ÀÁπ‰¥â«à“§à“ —¡ª√– ‘∑∏‘Ï°“√π”πÈ”

¢Õß¥‘π∑’ËÕ‘Ë¡µ—«¥â«¬πÈ”¿“¬À≈—ß°“√∫”∫—¥¥â«¬«‘∏’ soil

treatment ¡’°“√´“∫´÷¡πÈ”„π¥‘π‰¥â¥’¢÷Èπ‡π◊ËÕß®“°¥‘π

¿“¬À≈—ß°“√∫”∫—¥¡’§«“¡‚ª√àß·≈–√à«π´ÿ¬¡“°°«à“π—Ëπ‡Õß

2. §ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬®“°‚√ßæ¬“∫“≈

°àÕπ·≈–À≈—ß°“√∫”∫—¥

§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬®“°‚√ßæ¬“∫“≈™ÿ¡™π

°àÕπ°“√∫”∫—¥¥â«¬ soil treatment æ∫«à“ ¡’§à“ “√

·¢«π≈Õ¬ (suspended solid) 204 ¡‘≈≈‘°√—¡/≈‘µ√ §à“

´’‚Õ¥’ (Chemical Oxygen Demand) 165 ¡‘≈≈‘°√—¡/≈‘µ√

·≈–∑’ ‡§‡ÕÁπ (Total Kjeldahl Nitrogen) 42.630

¡‘≈≈‘°√—¡/≈‘µ√  à«π§ÿ≥≈—°…≥–¢ÕßπÈ”∑‘Èß∑’Ëºà“π°“√

∫”∫—¥¥â«¬√–∫∫ soil treatment ¢Õß‚√ßæ¬“∫“≈™ÿ¡™π

æ∫«à“ ¡’§à“ “√·¢«π≈Õ¬ (suspended solid) 137

¡‘≈≈‘°√—¡/≈‘µ√ ´’‚Õ¥’ (Chemical Oxygen Demand) 75

¡‘≈≈‘°√—¡/≈‘µ√ ·≈–∑’‡§‡ÕÁπ (Total Kjeldahl Nitrogen)

34.06 ¡‘≈≈‘°√—¡/≈‘µ√ (µ“√“ß∑’Ë 3) ®–‡ÀÁπ‰¥â«à“ §à“

§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬¿“¬À≈—ß°“√∫”∫—¥¥â«¬«‘∏’ soil

treatment ¡’§à“≈¥≈ß„π∑ÿ°§à“‡¡◊ËÕ‡∑’¬∫°—∫§à“§ÿ≥≈—°…≥–

¢ÕßπÈ”‡ ’¬°àÕπ°“√∫”∫—¥ ∑—Èßπ’È‡π◊ËÕß®“° “√Õ‘π∑√’¬å

µà“ßÊ „ππÈ”‡ ’¬∂Ÿ°Õπÿ¿“§¥‘π¥Ÿ¥¬÷¥‰«â ‚¥¬∑’Ë¥‘π∑”

Àπâ“∑’Ë‡À¡◊Õπ°—∫‡§√◊ËÕß°√Õß∏√√¡™“µ‘ (natural filter)

πÈ”‡ ’¬¿“¬À≈—ß°“√∫”∫—¥®÷ß¡’§à“∑’Ë≈¥≈ßÕ¬à“ß‡ÀÁπ‰¥â

™—¥‡®π

3. §ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬À≈—ß°“√∫”∫—¥

‡ª√’¬∫‡∑’¬∫°—∫§à“¡“µ√∞“π™ÿ¡™π

§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥¥â«¬«‘∏’

soil treatment ¢Õß‚√ßæ¬“∫“≈∑’Ë»÷°…“ ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫

°—∫§à“¡“µ√∞“ππÈ”‡ ’¬¢Õß™ÿ¡™π µ“¡ª√–°“»¢Õß

°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡

( 2537 ) ( µ “ √ “ ß ∑’Ë 4 ) ‚ ¥ ¬ ‡ ª √’ ¬ ∫ ‡ ∑’ ¬ ∫∑ÿ ° §à “
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§ÿ≥≈—°…≥–æ∫«à“ §ÿ≥¿“æπÈ”∑‘Èß∑’Ëºà“π°“√∫”∫—¥¢Õß

‚√ßæ¬“∫“≈œ¡’§à“‡©≈’Ë¬ “√·¢«π≈Õ¬ (Suspended Solid)

137 ¡‘≈≈‘°√—¡/≈‘µ√ ’́‚Õ¥’ (Chemical Oxygen Demand)

75 ¡‘≈≈‘°√—¡ /≈‘µ√ ·≈–∑’ ‡§‡ÕÁπ (Total Kjeldahl

Nitrogen) 34.06 ¡‘≈≈‘°√—¡/≈‘µ√ æ∫«à“ ∑ÿ°§à“§ÿ≥≈—°…≥–

¢ÕßπÈ”‡ ’¬∑’Ëºà“π°“√∫”∫—¥ºà“π‡°≥±å¡“µ√∞“πµ“¡

ª√–°“»¢Õß°√–∑√«ß “∏“√≥ ÿ¢ ( ¡™“¬, 2531)

 √ÿªº≈°“√»÷°…“

®“°°“√»÷°…“§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬°àÕπ·≈–

À≈—ß°“√∫”∫—¥¥â«¬«‘∏’ soil treatment ¢Õß‚√ßæ¬“∫“≈

™ÿ¡™ππ“‡™◊Õ° ®—ßÀ«—¥¡À“ “√§“¡ ‚¥¬°“√‡°Á∫µ—«Õ¬à“ß

¥‘π·≈–πÈ”‡ ’¬∑’Ë∫√‘‡«≥∫àÕ∫”∫—¥πÈ”‡ ’¬∑’Ë√–¥—∫§«“¡≈÷°

0-40 ´¡. ∑’Ë °à Õπ·≈–À≈—ß°“√∫”∫—¥¥â«¬«‘∏’ soil

treatment ‚¥¬µ—«Õ¬à“ß¥‘ππ”¡“«‘‡§√“–Àå„πÀâÕßªØ‘∫—µ‘

°“√∑“ßøî ‘° å¢Õß¥‘π·≈–ÀâÕßªØ‘∫—µ‘°“√ ‘Ëß·«¥≈âÕ¡¢Õß

 “¢“∑√—æ¬“°√∑’Ë¥‘π·≈– ‘Ëß·«¥≈âÕ¡ §≥–‡°…µ√»“ µ√å

 à«πµ—«Õ¬à“ßπÈ”‡ ’¬π—Èπ π”¡“«‘‡§√“–Àå„πÀâÕßªØ‘∫—µ‘°“√

¢Õß‚§√ß°“√»÷°…“«‘®—¬°“√∫”∫—¥πÈ”‡ ’¬¢Õß‚√ßæ¬“∫“≈

™ÿ¡™π¥â «¬¥‘π·≈–æ◊™ §≥– “∏“√≥ ÿ¢»“ µ√å

¡À“«‘∑¬“≈—¬¢Õπ·°àπ  “¡“√∂ √ÿªº≈°“√»÷°…“‰¥â¥—ßπ’È

µ—«Õ¬à“ß¥‘π¿“¬À≈—ß°“√∫”∫—¥¥â«¬«‘∏’ soil treatment π—Èπ

¡’§«“¡Àπ“·πàπ√«¡¢Õß¥‘π≈¥≈ß °≈à“«§◊Õ ¥‘π¡’§«“¡

‚ª√àß·≈–√à«π´ÿ¬‡æ‘Ë¡¢÷Èπ·≈–‡À¡“– ¡µàÕ°“√‡æ“–ª≈Ÿ°

æ◊™ ·≈–§à“ —¡ª√– ‘∑∏‘Ï°“√π”πÈ”¢Õß¥‘π∑’ËÕ‘Ë¡µ—«¥â«¬

πÈ”¿“¬À≈—ß°“√∫”∫—¥¥â«¬«‘∏’ soil treatment π—Èπ ¡’°“√

‰À≈´÷¡¢ÕßπÈ”¿“¬„πÀπâ“µ—¥¥‘π¥’¢÷Èπ ¡’°“√√–∫“¬πÈ”

·≈–∂à“¬‡∑Õ“°“»„π¥‘π‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ‡∑’¬∫°—∫§à“¥—ß°≈à“«

°àÕπ∑’Ë¡’°“√∫”∫—¥¥â«¬«‘∏’ soil treatment · ¥ß«à“ ¥‘π

¿“¬À≈—ß°“√∫”∫—¥¡’°ä“´ÕÕ° ‘́‡®π„π™àÕß«à“ß¢Õß¥‘π

‡æ‘Ë¡¢÷Èπ ∑”„Àâ°‘®°√√¡¢Õß®ÿ≈‘π∑√’¬å„π¥‘π‡æ‘Ë¡¢÷Èπ ‡°‘¥

°“√¬àÕ¬ ≈“¬ “√Õ‘π∑√’¬å„π√Ÿª∑’Ë„™â°ä“´ÕÕ°´‘‡®π ÷́Ëß

¡’º≈∑”„Àâ‰¡à‡°‘¥°“√ – ¡ “√æ‘…¢÷Èπ„π¥‘π  à«π

§ÿ≥≈—°…≥–¢ÕßπÈ”‡ ’¬®“°‚√ßæ¬“∫“≈™ÿ¡™ππ—Èπ ´÷Ëß

‰¥â·°à §à“ “√·¢«π≈Õ¬ (suspended solid) ’́‚Õ¥’

(Chemical Oxygen Demand) ·≈–∑’‡§‡ÕÁπ (Total

Kjeldahl Nitrogen) ¿“¬À≈—ß°“√∫”∫—¥¥â«¬«‘∏’ soil

treatment æ∫«à“§à“∑—Èß “¡¥—ß°≈à“«¡’§à“≈¥≈ßÕ¬à“ß‡ÀÁπ

‰¥â™—¥·≈–¡’§à“µË”°«à“‡°≥±å¡“µ√∞“ππÈ”‡ ’¬µ“¡ª√–°“»

¢Õß°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡

(2537) ¥—ßπ—Èπ®÷ß “¡“√∂· ¥ß„Àâ‡ÀÁπ™—¥‰¥â«à“ °“√

∫”∫—¥πÈ”‡ ’¬®“°‚√ßæ¬“∫“≈™ÿ¡™ππ“‡™◊Õ°¥â«¬«‘∏’ soil

treatment ‡ªìπ«‘∏’∑’Ë¡’ª√– ‘∑∏‘¿“æ Ÿß„π°“√∫”∫—¥πÈ”

‡ ’¬«‘∏’Àπ÷Ëß Õ¬à“ß‰√°Áµ“¡°“√∫”∫—¥πÈ”‡ ’¬¥â«¬«‘∏’¥—ß

°≈à“«‡ªìπ°“√»÷°…“°—∫‚√ßæ¬“∫“≈™ÿ¡™π‡æ’¬ß·Ààß‡¥’¬«

‡ÀÁπ§«√¢¬“¬º≈°“√»÷°…“¥—ß°≈à“«‰ª„™â°—∫‚√ßæ¬“∫“≈

™ÿ¡™π∑’Ë¡’¢π“¥„°≈â‡§’¬ß°—πÀ√◊Õ¡’¢π“¥µà“ßÊ °—πÕÕ°‰ª

¥—ßπ—Èπ ‡æ◊ËÕ„Àâ√–∫∫°“√∫”∫—¥πÈ”‡ ’¬¡’ª√– ‘∑∏‘¿“æ¥’¢÷Èπ

‚√ßæ¬“∫“≈™ÿ¡™π·≈–Àπà«¬ß“π∑’Ë‡°’Ë¬«¢âÕß§«√¡’°“√

 π—∫ πÿπß∫ª√–¡“≥ «— ¥ÿÕÿª°√≥å„π°“√§«∫§ÿ¡¥Ÿ·≈

„Àâ‡æ’¬ßæÕ ¡’°“√µ‘¥µ“¡ª√–‡¡‘πº≈·≈–®—¥„Àâ¡’°“√

Õ∫√¡ºŸâ¥Ÿ·≈‡ªìπ√–¬–µàÕ‡π◊ËÕß ‡æ◊ËÕÀ“¢âÕ √ÿªÕ—π®–‡ªìπ

·π«∑“ß„π°“√æ—≤π“π”‰ª„™â„π‚√ßæ¬“∫“≈™ÿ¡™π

¢π“¥µà“ßÊ °—πµàÕ‰ª

‡Õ° “√Õâ“ßÕ‘ß

°ÕßÕπ“¡—¬ ‘Ëß·«¥≈âÕ¡. 2530. °“√°”®—¥πÈ”‡ ’¬®“°‚√ß

æ¬“∫“≈. °√ÿß‡∑æ¡À“π§√: ‡Õ° “√‡º¬

·æ√à«‘™“°“√ °√¡Õπ“¡—¬ °√–∑√«ß

 “∏“√≥ ÿ¢.

°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡.

2537. °”Àπ¥¡“µ√∞“π§«∫§ÿ¡°“√√–∫“¬

πÈ”∑‘Èß®“°Õ“§“√∫“ßª√–‡¿∑ ·≈–∫“ß¢π“¥.

√“™°‘®®“πÿ‡∫°…“  ©∫—∫ª√–°“»∑—Ë«‰ª  ‡≈à¡

111 µÕπæ‘‡»… 9 ß ≈ß«—π∑’Ë 4 °ÿ¡¿“æ—π∏å

2537 .

‡°√’¬ß»—°¥‘Ï Õÿ¥¡ ‘π‚√®πå. 2539. °“√∫”∫—¥πÈ”‡ ’¬.

°√ÿß‡∑æ¡À“π§√: ¡‘µ√π√“°“√æ‘¡æå.

‰°√ √ Õÿ¥¡√—µπå. 2528. °“√„™â‡§√◊ËÕß°√Õß·∫∫·Õπ

·Õ‚√∫‘§øî≈‡µÕ√å ∫”∫—¥πÈ”‡ ’¬®“°‚√ßß“π

‡µâ “ÀŸâ. «‘∑¬“π‘æπ∏åª√‘≠≠“«‘»«°√√¡

»“ µ√¡À“∫—≥∑‘µ ·ºπ°«‘»«°√√¡ ÿ¢“¿‘∫“≈

∫—≥±‘µ«‘∑¬“≈—¬, ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬.
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π‘µ¬“ ¡À“º≈. 2529.√–∫∫°”®—¥πÈ”‡ ’¬·∫∫ª√–À¬—¥

 ” À √— ∫ πÈ” ‡  ’ ¬ ® “ ° ‚ √ ß æ ¬ “ ∫ “ ≈ .

°√ÿß‡∑æ¡À“π§√: °ÕßÕπ“¡—¬ ‘Ëß·«¥≈âÕ¡

°√¡Õπ“¡—¬ °√–∑√«ß “∏“√≥ ÿ¢.

 ¡™“¬ ¥“√“√—µπå. 2529. °“√»÷°…“ª√– ‘∑∏‘¿“æ·≈–

¥—™π’„π°“√ÕÕ°·∫∫∂—ß°√Õß‰√âÕ“°“»„π

°“√∫”∫—¥πÈ”‡ ’¬®“°™ÿ¡™π. «‘∑¬“π‘æπ∏å

ª√‘≠≠“«‘∑¬“»“ µ√¡À“∫—≥∑‘µ  “¢“

«‘∑¬“»“ µ√å ‘Ëß·«¥≈âÕ¡ ∫—≥±‘µ«‘∑¬“≈—¬,

¡À“«‘∑¬“≈—¬‡°…µ√»“ µ√å.

 ¡™“¬  °ÿ≈Õ‘ √‘¬“¿√≥å. 2540. °“√æ—≤π“√Ÿª·∫∫

°“√®—¥°“√πÈ” ‡ ’¬„π‚√ßæ¬“∫“≈¢Õß

°√–∑√«ß  “∏“√≥ ÿ¢. «“√ “√°“√ àß

‡ √‘¡ ÿ¢¿“æ·≈–Õπ“¡—¬ ‘Ëß·«¥≈âÕ¡, 65-74.

 ¡™“¬ Õ—»«∏‘µ“ππ∑å. 2531. ¿“«–¡≈æ‘…∑“ßπÈ”®“°

Õ“§“√æ≥‘™°√√¡∫“ßª√–‡¿∑·≈–‚√ß

æ¬“∫“≈ „π°√ÿß‡∑æœ .  «‘∑¬“π‘æπ∏å

ª√‘≠≠“«‘»«°√√¡»“ µ√¡À“∫—≥∑‘µ  “¢“

«‘»«°√√¡ ÿ¢“¿‘∫“≈ ∫—≥±‘µ«‘∑¬“≈—¬,

®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬.

Õÿ∑° ∏’√–«—≤π»—°¥‘Ï. 2530. °“√°”®—¥πÈ”‡ ’¬‚¥¬«‘∏’§Ÿ«π

‡«’¬π. «‘∑¬“π‘æπ∏åª√‘≠≠“«‘»«°√√¡

»“ µ√¡À“∫—≥∑‘µ ·ºπ°«‘»«°√√¡

 ÿ¢“¿‘∫“≈. ∫—≥±‘µ«‘∑¬“≈—¬, ®ÿÃ“≈ß°√≥å

¡À“«‘∑¬“≈—¬.

APHA, AWWA, WEF. 1992. Standard Methods

for Examination of Water and

Wastewater. 18 th ed. Washington D.C.,

American Public Health Association.

Gray, N. F. 1990. Activated Sludge Theory and

Practice. London: Oxford University Press.

µ“√“ß∑’Ë 1.  §à“§«“¡Àπ“·πàπ√«¡¢Õß¥‘π‚¥¬‡©≈’Ë¬∑’Ë√–¥—∫§«“¡≈÷° 0-40 ´¡. ∑’Ë°àÕπ·≈–À≈—ß°“√ ∫”∫—¥‚¥¬«‘∏’ soil

treatment (°√—¡/≈∫´¡.)

®ÿ¥∑’Ë‡°Á∫µ—«Õ¬à“ß °àÕπ°“√∫”∫—¥ À≈—ß°“√∫”∫—¥

1 1 .904 1 .120

2 1 .810 1 .526

3 2 .047 1 .351

4 1 .772 0 .875

§à“‡©≈’Ë¬ 1 .883 1 .218
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µ“√“ß∑’Ë 2. §à“ —¡ª√– ‘∑∏‘Ï°“√π”πÈ”¢Õß¥‘π∑’ËÕ‘Ë¡µ—«¥â«¬πÈ”∑’Ë√–¥—∫§«“¡≈÷° 0-40 ´¡. ∑’Ë°àÕπ·≈–À≈—ß°“√∫”∫—¥‚¥¬

«‘∏’ soil treatment (°√—¡/≈∫´¡.)

®ÿ¥∑’Ë‡°Á∫µ—«Õ¬à“ß °àÕπ°“√∫”∫—¥ À≈—ß°“√∫”∫—¥

1 0 .095 9 .013

2 0 .115 0 .392

3 0 .042 1 .436

4 0 .2170 4 .517

§à“‡©≈’Ë¬ 0 .13074 3 .8395

µ“√“ß∑’Ë 3. §ÿ≥≈—°…≥–πÈ”‡ ’¬®“°‚√ßæ¬“∫“≈™ÿ¡™π∑’Ë°àÕπ·≈–À≈—ß°“√∫”∫—¥‚¥¬«‘∏’ soil treatment

§à“§ÿ≥≈—°…≥–πÈ”‡ ’¬ °àÕπ°“√∫”∫—¥ À≈—ß°“√∫”∫—¥

(¡°./≈‘µ√) (¡°./≈‘µ√)

SS 2 0 4 1 3 7

COD 1 6 5 7 5

TKN 42.63 34 .06

µ“√“ß∑’Ë 4. ¡“µ√∞“π§«∫§ÿ¡°“√√–∫“¬πÈ”∑‘Èß®“°Õ“§“√∫“ßª√–‡¿∑·≈–∫“ß¢π“¥

æ“√“¡‘‡µÕ√å Àπà«¬   ‡°≥±å°”Àπ¥ Ÿß ÿ¥µ“¡ª√–‡¿∑ À¡“¬‡Àµÿ

¡“µ√∞“π§«∫§ÿ¡°“√√–∫“¬πÈ”∑‘Èß

° ¢ § ß ®

1. §à“§«“¡‡ªìπ°√¥-¥à“ß 5-9 5-9 5-9 5-9 5-9
2. ∫’‚Õ¥’ (BOD) ¡°./≈.(mg/l) 2 0 3 0 4 0 5 0 6 0
3. ª√‘¡“≥¢Õß·¢Áß (Solid) ‡ªìπ§à“∑’Ë‡æ‘Ë¡
   §à“ “√·¢«π≈Õ¬ ¡°./≈.(mg/l) 3 0 4 0 5 0 5 0 6 0 ®“°ª√‘¡“≥
   §à“µ–°ÕπÀπ—°(Settleable Solid) ¡°./≈.(mg/l) 0 .5 0 .5 0 .5 0 .5 -  “√≈–≈“¬
   §à“ “√∑’Ë≈–≈“¬‰¥â∑—ÈßÀ¡¥(Total ¡°./≈.(mg/l) 5 0 0 5 0 0 5 0 0 5 0 0 - „ππÈ”„™â
   Dissolved Solid, TDS) µ“¡ª°µ‘
4. §à“´—≈‰ø¥å (Sulfide) ¡°./≈.(mg/l) 1 .0 1 .0 3 .0 3 .0 -
5. ‰π‚µ√‡®π„π√Ÿª∑’‡§‡ÕÁπ (TKN) ¡°./≈.(mg/l) 3 5 3 5 4 0 4 0 -
6. πÈ”¡—π·≈–‰¢¡—π ¡°./≈.(mg/l) 2 0 2 0 2 0 2 0 2 0

∑’Ë¡“: ª√–°“»°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡ ‡√◊ËÕß °”Àπ¥¡“µ√∞“π§«∫§ÿ¡°“√√–∫“¬πÈ”∑‘Èß®“°
Õ“§“√∫“ßª√–‡¿∑  ·≈–∫“ß¢π“¥  µ’æ‘¡æå„π√“™°‘®®“πÿ‡∫°…“ ©∫—∫ª√–°“»∑—Ë«‰ª ‡≈à¡ 111 µÕπæ‘‡»… 9 ß
≈ß«—π∑’Ë 4 °ÿ¡¿“æ—π∏å 2537

À¡“¬‡Àµÿ: ‚√ßæ¬“∫“≈ 30 ‡µ’¬ß®—¥«à“‡ªìπ‚√ßæ¬“∫“≈ª√–‡¿∑ ¢
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