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°“√»÷°…“§ÿ≥¿“æπÈ”∑‘Èß¿“¬„π§≥–

∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

æ‘∫Ÿ≈¬å ‡°‘¥‚¿§∑√—æ¬å «∑.∫. (‡∑§‚π‚≈¬’Õÿµ “À°√√¡)1

ª√–‡«» ‡ √’‡™…∞æß…å ∑.∫., M.S. (Prosthodontics)2

‡Õ¡Õ√ ‡∫≠®«ß»å°ÿ≈™—¬ «∑.∫. (‡§¡’), «∑.¡. (™’«‡§¡’), Ph.D. (Plant Biochemistry)3

 ÿæ®πå æ—≤π–»√’ «∑.∫., «».¡. (‡§¡’), D.Eng. (Hydrocarbon Chemistry)1

æ‘™≠ √—™Æ“«ß»å «».∫. ( ‘Ëß·«¥≈âÕ¡), M.Sc. (Civil Eng.), Ph.D. (Environmental Eng.)4

«√√≥¥“√“ Õ‘π∑√ªí≠≠“ «∑.∫. (‡§¡’)1

®—π∑√«√√≥ µ—π‡®√‘≠ «∑.∫. (øî ‘° å), M.B.A. (Finance)4

1¿“§«‘™“«‘»«°√√¡‡§¡’ §≥–«‘»«°√√¡»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
2¿“§«‘™“∑—πµ°√√¡ª√–¥‘…∞å §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
3¿“§«‘™“™’«‡§¡’ §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
4¿“§«‘™“«‘»«°√√¡ ‘Ëß·«¥≈âÕ¡ §≥–«‘»«°√√¡»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬

∫∑§—¥¬àÕ

«—µ∂ÿª√– ß§å ‡æ◊ËÕ»÷°…“«‘®—¬§ÿ≥¿“æπÈ”∑‘Èß ª√‘¡“≥‚≈À–Àπ—° ·≈–º≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡¢Õß«— ¥ÿ∑“ß∑—πµ°√√¡
 “√‡§¡’ ·≈–«—µ∂ÿÕ—πµ√“¬ ¿“¬„π§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ´÷Ëß¬—ß¡’¢âÕ¡Ÿ≈‰¡à‡æ’¬ßæÕ ∑—Èßπ’È
º≈∑’Ë‰¥â®“°°“√«‘®—¬ ®–π”¡“ª√–°Õ∫°“√µ—¥ ‘π„®ÕÕ°·∫∫√–∫∫∫”∫—¥πÈ”‡ ’¬ √«¡∂÷ß°”Àπ¥·π«∑“ß°“√„™â °“√
‡°Á∫√—°…“ ·≈–°“√°”®—¥ “√‡§¡’·≈–«—µ∂ÿÕ—πµ√“¬

«— ¥ÿ·≈–«‘∏’°“√ °“√¥”‡π‘π°“√«‘®—¬∑”‚¥¬°“√ ÿà¡µ—«Õ¬à“ßπÈ”‡ ’¬ πÈ”∑‘Èß ·≈–πÈ”¥’®“°Õ“§“√µà“ßÊ ®”π«π 10 ®ÿ¥
„π™à«ß‡«≈“∑’Ë¡’°“√‡√’¬π°“√ Õπ¿“¬„πÀâÕßªØ‘∫—µ‘°“√·≈–°“√„Àâ∫√‘°“√∑“ß∑—πµ°√√¡Àπ“·πàπ∑’Ë ÿ¥ ‡æ◊ËÕ‡ªìπ
µ—«·∑π„π°“√»÷°…“ ‚¥¬¡’ 2 ®ÿ¥∑’Ë¡’°“√∫”∫—¥πÈ”‡ ’¬°àÕπ∑‘Èß ®“°π—Èπ∑”°“√«‘‡§√“–Àåµ—«Õ¬à“ß‡À≈à“π’È‡æ◊ËÕµ√«®«—¥
§ÿ≥¿“æπÈ”‡ ’¬·≈–πÈ”∑‘Èß ·≈–ª√‘¡“≥‚≈À–Àπ—° 3 ™π‘¥ ‰¥â·°à ·§¥‡¡’¬¡ µ–°—Ë« ·≈–ª√Õ∑ µ“¡«‘∏’¡“µ√∞“π

º≈°“√»÷°…“ §à“‡©≈’Ë¬ª√‘¡“≥‚≈À–Àπ—°·≈–§ÿ≥¿“æπÈ”∑‘Èß¢ÕßÕ“§“√ à«π„À≠àÕ¬Ÿà„π‡°≥±å¡“µ√∞“π ¬°‡«âπ§à“
‡©≈’Ë¬ª√‘¡“≥ª√Õ∑„ππÈ”∑‘Èß®“°Õ“§“√∑—πµ 5 Õ“§“√∑—πµ 10 ·≈–Õ“§“√∑—πµ 15  Ÿß°«à“‡°≥±å¡“µ√∞“π √«¡∂÷ß
§à“‡©≈’Ë¬ª√‘¡“≥∫’‚Õ¥’ πÈ”¡—π·≈–‰¢¡—π ·≈–¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥„ππÈ”∑‘Èß®“°Õ“§“√∑—πµ 10  Ÿß°«à“‡°≥±å
¡“µ√∞“π  à«πº≈°“√«‘‡§√“–ÀåπÈ”¥’¢Õß∑ÿ°Õ“§“√Õ¬Ÿà„π‡°≥±å¡“µ√∞“π
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∫∑π”

ªí®®ÿ∫—π¡≈¿“«–‡ªìπæ‘…Õ—π‡π◊ËÕß®“°æƒµ‘°√√¡¢Õß¡πÿ…¬å
 àßº≈°√–∑∫µàÕ ¿“æ·«¥≈âÕ¡¢Õß‚≈°·≈–°“√¥”√ß™’«‘µ¢Õß
¡πÿ…¬å Õ’°∑—Èß¬—ß°àÕ„Àâ‡°‘¥ªí≠À“µà“ßÊ Õ’°¡“°¡“¬ ¥—ßπ—Èπ
 ‘Ëß·«¥≈âÕ¡®÷ß‡ªìπ‡√◊ËÕß ”§—≠∑’Ë®–µâÕßµ‘¥µ“¡æ—≤π“ª√—∫ª√ÿß
Õ¬à“ß ¡Ë”‡ ¡Õ·≈–µàÕ‡π◊ËÕß §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“-
≈ß°√≥å¡À“«‘∑¬“≈—¬ ‡ªìπ ∂“∫—π°“√»÷°…“¢Õß√—∞∑’Ë¡’∫∑∫“∑
·≈–¿“√°‘®¥â“π°“√‡√’¬π°“√ Õπ °“√«‘®—¬ ·≈–°“√„Àâ∫√‘°“√
¥â“π∑—πµ°√√¡ ´÷ËßÕ“®®”‡ªìπµâÕß„™â«— ¥ÿ∑“ß∑—πµ°√√¡∑’Ë¡’
 à«πª√–°Õ∫¢Õß‚≈À–Àπ—°  “√‡§¡’ ·≈–«—µ∂ÿÕ—πµ√“¬„π
ª√‘¡“≥ Ÿß ·≈–·¡â«à“®–¬—ß‰¡à¡’√“¬ß“π«à“æ∫ºŸâ‡ ’¬™’«‘µ®“°
°“√„™â«— ¥ÿ∑“ß∑—πµ°√√¡ ·µà°ÁÕ“® àßº≈„Àâ¡’Õ—µ√“ “√
µ°§â“ß·≈– “√ªπ‡ªóôÕπ∑’Ë¡“„π√Ÿª·∫∫µà“ßÊ ‚¥¬‡©æ“–πÈ”∑‘Èß
§≥–∑—πµ·æ∑¬»“ µ√å‡ªìπÀπà«¬ß“πµ—«Õ¬à“ß∑’Ë„Àâ§«“¡ ”§—≠
¥â“π “∏“√≥ ÿ¢¡«≈™π ·≈–¡ÿàß¡—Ëπ∑’Ë®–·°â‰¢ªí≠À“„π‡√◊ËÕß
¢Õß√–∫∫ “∏“√≥ ÿ¢¡«≈™π¿“¬„πÀπà«¬ß“πÕ¬à“ß‡ªìπ√Ÿª∏√√¡
®÷ß‰¥â‡√‘Ë¡¥”‡π‘π‚§√ß°“√»÷°…“«‘®—¬§ÿ≥¿“æπÈ”∑‘Èß¿“¬„π§≥–
∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ „πªï æ.». 2547
‡æ◊ËÕÀ“ ¡¡ÿµ‘∞“π¢Õßªí≠À“®“°°“√„™â«— ¥ÿ∑“ß∑—πµ°√√¡
 “√‡§¡’ ·≈–«—µ∂ÿÕ—πµ√“¬ ·≈â«π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√»÷°…“
«‘®—¬¥—ß°≈à“«‰ª„™âª√–°Õ∫°“√ÕÕ°·∫∫√–∫∫∫”∫—¥πÈ”‡ ’¬
°”Àπ¥·π«∑“ß°“√„™â °“√‡°Á∫√—°…“ ·≈–°“√°”®—¥ “√‡§¡’
·≈–«—µ∂ÿÕ—πµ√“¬ √«¡∂÷ß°“√ àß‡ √‘¡„Àâ¡’°“√∑”«‘®—¬‡æ◊ËÕÀ“
«— ¥ÿ∑¥·∑π«— ¥ÿ∑“ß∑—πµ°√√¡‡¥‘¡µàÕ‰ª

Emmanuel ·≈–§≥–1,2 ‰¥â»÷°…“°“√ª≈¥ª≈àÕ¬ “√‡§¡’
®“°°‘®°√√¡µà“ßÊ ¿“¬„π·ºπ°∑—πµ°√√¡¢Õß‚√ßæ¬“∫“≈
·≈–»÷°…“∂÷ß§«“¡‡ ’Ë¬ß¢Õß√–∫∫π‘‡«»«‘∑¬“®“°πÈ”‡ ’¬‚√ßæ¬“∫“≈
‡π◊ËÕß®“°‡ªìπÀπà«¬ß“π∑’Ë„Àâ∫√‘°“√¥â“π “∏“√≥ ÿ¢ ́ ÷Ëß¡’§«“¡
À≈“°À≈“¬„π°“√„Àâ∫√‘°“√ ‡ªìπ‡Àµÿ„ÀâπÈ”‡ ’¬ª√–°Õ∫¥â«¬

‡™◊ÈÕ‚√§ ¬“∑’Ë„™â„π°“√√—°…“  “√æ‘… ºß´—°øÕ°  “√≈–≈“¬

‚≈À–Àπ—° ·≈–¬“¶à“‡™◊ÈÕ‚√§ ‡ªìπµâπ ´÷Ëß„π·µà≈–«—π¡’πÈ”‡ ’¬

∑’Ë·ºπ°∑—πµ°√√¡ª≈àÕ¬∑‘Èß®“°°“√∫”∫—¥√—°…“‡ªìπª√‘¡“≥

¡“°∂÷ß 100 ≈‘µ√/§π/«—π ·≈–‡π◊ËÕß®“°πÈ”‡ ’¬®“° ∂“π

æ¬“∫“≈¡—°ª√–°Õ∫¥â«¬¢Õß‡ ’¬∑’Ë‡ªìπµ–°Õπ ®÷ß¡’§«“¡

®”‡ªìπ∑’Ë®–µâÕß∑”°“√∫”∫—¥¢—Èπµâπ (Pretreatment) ‡æ◊ËÕ

„ÀâπÈ”‡ ’¬Õ¬Ÿà„π¿“«–∑’Ë¬Õ¡√—∫‰¥â‡ ’¬°àÕπ ®“°π—Èπ ®÷ßºà“π

‡¢â“ Ÿà°“√∫”∫—¥¢—Èπ∑’Ë ÕßµàÕ‰ª (Secondary treatment) ®π

°√–∑—Ëß‡ªìππÈ”∑‘Èß∑’ËÕ¬Ÿà„π‡°≥±å¡“µ√∞“π°àÕπª≈àÕ¬∑‘Èß

Pianlamlert ·≈–§≥–3 ‰¥â ”√«®°“√°”®—¥πÈ”‡ ’¬¢Õß

‚√ßæ¬“∫“≈„π°√ÿß‡∑æ¡À“π§√ ‡æ◊ËÕ„Àâ∑√“∫«‘∏’°“√°”®—¥

πÈ”‡ ’¬∑’ËªØ‘∫—µ‘°—πÕ¬Ÿà¢Õß‚√ßæ¬“∫“≈∑—Ë«°√ÿß‡∑æ¡À“π§√„π

ªí®®ÿ∫—π∑—Èß„π¿“§√—∞·≈–¿“§‡Õ°™π °“√«‘®—¬§√—Èßπ’È‡ªìπ°“√

‡°Á∫¢âÕ¡Ÿ≈æ◊Èπ∞“π‡æ◊ËÕ¥Ÿ ¡∫—µ‘πÈ”∑‘Èß„π à«π¢Õßª√‘¡“≥∫’‚Õ¥’

(BOD, Biological Oxygen Demand) ª√‘¡“≥πÈ”¡—π·≈–

‰¢¡—π (Fat, Oil and Grease) §à“§«“¡‡ªìπ°√¥-‡∫  (pH

value) ª√‘¡“≥¢Õß·¢Áßµ°µ–°Õπ (Sattleable Solids)

ª√‘¡“≥´—≈‰ø¥å (Sulfide) ª√‘¡“≥∑’‡§‡ÕÁπ (TKN, Total

Kjeldahl Nitrogen) ª√‘¡“≥∑’¥’‡Õ  (TDS, Total Dissolved

Solids) ·≈–ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥ (suspended

solids, SS) æ∫«à“ √—∞∫“≈§«√¡’√–∫∫∫”∫—¥πÈ”‡ ’¬√«¡¢Õß

™ÿ¡™π‡æ◊ËÕ≈¥¿“√–„Àâ°—∫‚√ßæ¬“∫“≈¢π“¥‡≈Á°·≈–¢π“¥

°≈“ß∑’Ë‰¡à “¡“√∂√—∫¿“√–§à“µ‘¥µ—Èß√–∫∫∫”∫—¥πÈ”‡ ’¬‰¥â   à«π

πÈ”‡ ’¬∑’Ë‰¡àºà“π√–∫∫∫”∫—¥µâÕßæ‘®“√≥“«à“‡ªìπ‡æ√“–ªí≠À“

∑“ß‡∑§‚π‚≈¬’À√◊Õ°“√¢“¥§«“¡√Ÿâ§«“¡‡¢â“„®„π‡∑§‚π‚≈¬’

‡æ◊ËÕÀ“«‘∏’ª√—∫ª√ÿß·≈–æ—≤π“√–∫∫„Àâ¡’ª√– ‘∑∏‘¿“æÀ√◊Õ„Àâ

√–∫∫∑”ß“π‰¥â √«¡∂÷ß°“√„Àâ§«“¡√Ÿâ§«“¡‡¢â“„® ´÷ËßµâÕß¡’

ºŸâ√Ÿâ§Õ¬„Àâ§”·π–π” ·≈–µâÕß¡’ß∫ª√–¡“≥¡“ π—∫ πÿπ‡æ◊ËÕ

„™â‡ªìπæ◊Èπ∞“π„π°“√®—¥À“·π«∑“ß∑’Ë‡À¡“– ¡ ”À√—∫°“√

∫”∫—¥πÈ”‡ ’¬µàÕ‰ª

 √ÿª ®“°°“√π”πÈ”¥’‰ª„™â„π°‘®°√√¡¥â“π°“√‡√’¬π°“√ Õπ¿“¬„πÀâÕßªØ‘∫—µ‘°“√ °“√∑”«‘®—¬ °“√„Àâ∫√‘°“√∑“ß
∑—πµ°√√¡ ·≈–°“√Õÿª‚¿§∫√‘‚¿§ ∑”„ÀâπÈ”∑‘Èß¿“¬„π§≥–œ ¡’ª√‘¡“≥ª√Õ∑ ∫’‚Õ¥’ πÈ”¡—π·≈–‰¢¡—π ·≈–¢Õß·¢Áß
·¢«π≈Õ¬∑—ÈßÀ¡¥ªπ‡ªóôÕπÕ¬Ÿà®√‘ß ·≈–‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫º≈°“√«‘‡§√“–ÀåπÈ”‡ ’¬°àÕπ°“√∫”∫—¥°—∫πÈ”∑‘ÈßÀ≈—ß°“√
∫”∫—¥æ∫«à“ §à“‡©≈’Ë¬§ÿ≥¿“æπÈ”∑‘Èß¥’¢÷Èπ  à«π§à“‡©≈’Ë¬ª√‘¡“≥‚≈À–Àπ—°‰¡à·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ ‡π◊ËÕß®“°
√–∫∫∫”∫—¥πÈ”‡ ’¬∑’Ë¡’Õ¬Ÿà‰¡à‰¥âÕÕ°·∫∫‰«â‡æ◊ËÕ°”®—¥‚≈À–Àπ—°

(« ∑—πµ ®ÿÃ“œ 2551;31:283-94)

§” ”§—≠: §≥–∑—πµ·æ∑¬»“ µ√å; §ÿ≥¿“æπÈ”; ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬; πÈ”∑‘Èß; πÈ”‡ ’¬; ‚≈À–Àπ—°
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Suchartlumphong4 ‰¥â»÷°…“«‘®—¬ª√‘¡“≥ª√Õ∑„ππÈ”∑‘Èß
®“° ∂“π∑—πµ°√√¡∑’Ë¡’°“√„Àâ∫√‘°“√∑“ß∑—πµ°√√¡®”π«π¡“°
‰¥â·°à §≥–∑—πµ·æ∑¬»“ µ√å¢Õß®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å ¡À“-
«‘∑¬“≈—¬¢Õπ·°àπ ·≈–¡À“«‘∑¬“≈—¬¡À‘¥≈ ·≈–‚√ßæ¬“∫“≈
Õ’° 2 ·Ààß §◊Õ ‚√ßæ¬“∫“≈»‘√‘√“™ ·≈–‚√ßæ¬“∫“≈øíπ ‚¥¬
‡°Á∫µ—«Õ¬à“ßπÈ”∑‘Èß®“°∑àÕπÈ”¢Õß ∂“π∑’Ë¥—ß°≈à“«µ—Èß·µà 9.00 π.
∂÷ß 16.30 π. ®”π«π 6 §√—Èß‚¥¬Àà“ß°—π§√—Èß≈– 90 π“∑’ ‡ªìπ
‡«≈“ 7 «—π ·≈â««‘‡§√“–Àå ª√‘¡“≥ª√Õ∑¥â«¬Õ–µÕ¡¡‘°‡ø≈¡
‡≈ ·Õ∫´Õ√åæ™—π ‡ª°‚µ√‡¡∑√’ (Atomic flameless absorption
spectrometry) æ∫«à“ ª√‘¡“≥ª√Õ∑„ππÈ”∑‘Èß¢Õß·µà≈–·Ààß¡’
®”π«π·µ°µà“ß°—π §à“‡©≈’Ë¬¢Õßª√Õ∑®“°πÈ”∑‘Èß„π ∂“π
∑—πµ°√√¡ 2 ·Ààß ¡’§à“µË”°«à“‡°≥±å¡“µ√∞“ππÈ”∑‘Èßµ“¡
ª√–°“»°√–∑√«ß Õÿµ “À°√√¡ (0.005 ¡‘≈≈‘°√—¡/≈‘µ√)
πÕ°π—Èπ¡’§à“ Ÿß°«à“ ∑—Èßπ’È ª√‘¡“≥ª√Õ∑„ππÈ”∑‘Èß‰¡à —¡æ—π∏å
°—∫™à«ß‡«≈“À√◊Õ«—π

¥â«¬‡Àµÿπ’È °“√»÷°…“«‘®—¬π’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ (1)
»÷°…“«‘®—¬§ÿ≥¿“æπÈ”∑‘Èß¿“¬„π§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“-
≈ß°√≥å¡À“«‘∑¬“≈—¬ ‡æ◊ËÕ„Àâ∑√“∫«à“§ÿ≥¿“æπÈ”∑‘ÈßÕ¬Ÿà„π‡°≥±å
¡“µ√∞“πµ“¡ª√–°“»°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈–
 ‘Ëß·«¥≈âÕ¡ (æ.». 2537)5 À√◊Õ‰¡à (2) »÷°…“«‘®—¬ª√‘¡“≥
‚≈À–Àπ—°  “√‡§¡’ ·≈–«—µ∂ÿÕ—πµ√“¬®“°πÈ”∑‘Èß¿“¬„π§≥–
∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ‡æ◊ËÕ„Àâ∑√“∫«à“
ª√‘¡“≥·§¥‡¡’¬¡ (Cd) µ–°—Ë« (Pb) ·≈–ª√Õ∑ (Hg) Õ—π
Õ“®°àÕ„Àâ‡°‘¥º≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡·≈–™ÿ¡™π„°≈â‡§’¬ß  Õ¬Ÿà
„π‡°≥±å¡“µ√∞“πµ“¡ª√–°“»°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’
·≈– ‘Ëß·«¥≈âÕ¡ ©∫—∫∑’Ë 3 (æ.». 2539)6 ·≈–ª√–°“»
°√–∑√«ßÕÿµ “À°√√¡©∫—∫∑’Ë 2 (æ.». 2539)7 À√◊Õ‰¡à ·≈–
(3) »÷°…“¢âÕ¡Ÿ≈„π‡™‘ßº≈°√–∑∫®“°°“√„™â«— ¥ÿ∑“ß∑—πµ°√√¡
 “√‡§¡’ ·≈–«—µ∂ÿÕ—πµ√“¬ ́ ÷Ëß‡°‘¥®“°°“√∑¥≈Õß«‘∑¬“»“ µ√å
°“√‡√’¬π°“√ Õπ„πÀâÕßªØ‘∫—µ‘°“√ ·≈–°“√„Àâ∫√‘°“√∑“ß
∑—πµ°√√¡ ‡æ◊ËÕæ—≤π“ àß‡ √‘¡√“°∞“π°“√«‘®—¬¥â“π°“√„™â
«— ¥ÿ∑“ß∑—πµ°√√¡

«— ¥ÿ·≈–«‘∏’°“√

°“√®—¥‡°Á∫µ—«Õ¬à“ß

°“√®—¥‡°Á∫µ—«Õ¬à“ßπÈ”‡ ’¬ πÈ”∑‘Èß ·≈–πÈ”¥’ °√–∑”®“°
Õ“§“√∑’Ë¡’°“√‡√’¬π°“√ Õπ„πÀâÕßªØ‘∫—µ‘°“√∑¥≈Õß·≈–
Õ“§“√∑’Ë¡’°“√„Àâ∫√‘°“√∑“ß∑—πµ°√√¡¿“¬„π§≥–∑—πµ·æ∑¬-

»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬√«¡ 10 ®ÿ¥ §◊Õ 1) Õ“§“√

∑—πµ 1 (»—≈¬»“ µ√å) 2) Õ“§“√∑—πµ 2 (∑—πµ√—°…å«‘®—¬) 3)

Õ“§“√∑—πµ 4 (§≈‘π‘°æ‘‡»…) °àÕπ°“√∫”∫—¥ 4) Õ“§“√∑—πµ 4

(§≈‘π‘°æ‘‡»…) À≈—ß°“√∫”∫—¥ 5) Õ“§“√∑—πµ 5 (§≈‘π‘°√«¡)

6) Õ“§“√∑—πµ 10 (‚√ßÕ“À“√) 7) Õ“§“√∑—πµ 11 (ªØ‘∫—µ‘

°“√∑“ß∑—πµ°√√¡) 8) Õ“§“√∑—πµ 14 (æ√’§≈‘π‘°) 9) Õ“§“√

∑—πµ 15 ( ¡‡¥Á®¬à“) °àÕπ°“√∫”∫—¥ ·≈– 10) Õ“§“√∑—πµ 15

( ¡‡¥Á®¬à“) À≈—ß°“√∫”∫—¥ ‚¥¬∑’ËÕ“§“√∑—πµ 4 (§≈‘π‘°æ‘‡»…)

·≈–Õ“§“√∑—πµ 15 ( ¡‡¥Á®¬à“) ‡ªìπÕ“§“√∑’Ëµ‘¥µ—Èß√–∫∫

∫”∫—¥πÈ”‡ ’¬™’«¿“æ·∫∫‡µ‘¡Õ“°“» (Biological aeration

system) ‚¥¬æ‘®“√≥“§—¥‡≈◊Õ°™à«ß‡«≈“°“√®—¥‡°Á∫µ—«Õ¬à“ß

πÈ”‡ ’¬·≈–πÈ”∑‘Èß¥â«¬«‘∏’°“√ ÿà¡„π™à«ß∑’Ë¡’°“√‡√’¬π°“√ Õπ

¿“¬„πÀâÕßªØ‘∫—µ‘°“√∑¥≈Õß·≈–°“√„Àâ∫√‘°“√∑“ß∑—πµ°√√¡

Àπ“·πàπ∑’Ë ÿ¥ ‡æ◊ËÕπ”¡“‡ªìπµ—«·∑π„π°“√»÷°…“«‘®—¬‡ªìπ

√–¬–‡«≈“ 7 «—πµàÕ‡π◊ËÕß„π™à«ß∑’Ë¡’°“√„™âπÈ” §◊Õ 8.30 π. 12.30 π.

·≈– 15.30 π. ·≈–®—¥‡°Á∫µ—«Õ¬à“ßπÈ”¥’Õ“§“√≈– 1 µ—«Õ¬à“ß

„π«—π ÿ¥∑â“¬¢Õß°“√®—¥‡°Á∫ √«¡®”π«πµ—«Õ¬à“ßπÈ”‡ ’¬·≈–

πÈ”∑‘Èß∑’Ë∑”°“√®—¥‡°Á∫ 210 µ—«Õ¬à“ß ·≈–πÈ”¥’ 8 µ—«Õ¬à“ß

¿“¬„µâ°“√§«∫§ÿ¡§ÿ≥¿“æ¢Õß°“√‡°Á∫·≈–√—°…“µ—«Õ¬à“ßπÈ”

‚¥¬·∫àß°“√«‘‡§√“–ÀåÕÕ°‡ªìπ 2  à«π §◊Õ °“√«‘‡§√“–Àåª√‘¡“≥

‚≈À–Àπ—° ·≈–°“√µ√«®«—¥§ÿ≥¿“æπÈ” ́ ÷Ëß®–‰¥âÕ∏‘∫“¬¢—ÈπµÕπ

°“√¥”‡π‘π°“√ ¥—ßπ’È

°“√‡µ√’¬¡µ—«Õ¬à“ß·≈–°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—°

°“√‡µ√’¬¡µ—«Õ¬à“ßπÈ” ”À√—∫À“ª√‘¡“≥ª√Õ∑ªØ‘∫—µ‘µ“¡

Standard Method 3030, AWWA8  ”À√—∫ª√‘¡“≥

·§¥‡¡’¬¡·≈–µ–°—Ë«µ“¡¢—ÈπµÕπ Standard Method 3030E,

AWWA8 °“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—°ªØ‘∫—µ‘µ“¡¢—ÈπµÕπ

¢Õß Standard Method 3110, AWWA8 °“√«‘‡§√“–Àå

ª√‘¡“≥ª√Õ∑„™â‡∑§π‘§°“√¥Ÿ¥°≈◊π‚¥¬Õ–µÕ¡·∫∫‰Õ‡¬Áπ

(cold-vapor atomic absorption) ¥â«¬‡§√◊ËÕß«—¥ª√‘¡“≥ª√Õ∑

(Mercury Analysis, Model Tekran 2600) ‚¥¬¡’¢’¥

®”°—¥°“√µ√«®«—¥ (detection limit) ‡∑à“°—∫ 0.1 æ‘‚§°√—¡

„π¢≥–∑’Ë·§¥‡¡’¬¡·≈–µ–°—Ë«„™â‡∑§π‘§°“√‡º“¥â«¬·°√‰øµå

(graphite furnace) ¥â«¬‡§√◊ËÕßÕ–µÕ¡¡‘°·Õ∫´Õ√åæ™—π ‡ª°

‚µ√¡‘‡µÕ√å (Atomic Absorption Spectrophotometer, AAS)

‚¡‡¥≈ UNICAM 989 QZ ‚¥¬¡’¢’¥®”°—¥°“√µ√«®«—¥‡∑à“°—∫

0.56 ·≈– 1.5 æ‘‚§°√—¡ µ“¡≈”¥—∫
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°“√«‘‡§√“–Àåª√‘¡“≥∫’‚Õ¥’

°“√«‘‡§√“–Àåª√‘¡“≥∫’‚Õ¥’ „™â«‘∏’Õ–‰´¥å‚¡¥‘øî‡§™—π
(Azide modification) µ“¡¢—ÈπµÕπ¢Õß Standard Method
5210, AWWA8 ‚¥¬¡’¢’¥®”°—¥°“√µ√«®«—¥‡∑à“°—∫ 0.01
¡‘≈≈‘°√—¡/≈‘µ√ ‚¥¬°“√‡µ‘¡µ—«Õ¬à“ßπÈ”„π¢«¥∫’‚Õ¥’ ªî¥®ÿ°„Àâ
·πàπ‰¡à„ÀâÕ“°“»‡¢â“ÕÕ°‰¥â π”¢«¥‰ª‡≈’È¬ß‡™◊ÈÕ¿“¬„µâ¿“«–
∑’Ë°”Àπ¥„π‡«≈“∑’Ë®”°—¥ ·≈â««—¥ª√‘¡“≥ÕÕ°´‘‡®π„π«—π‡√‘Ë¡
µâπ·≈–ª√‘¡“≥ÕÕ°´‘‡®π≈–≈“¬„π«—π∑’Ë 5 (BOD5) π”§à“
§«“¡·µ°µà“ß¢Õßª√‘¡“≥ÕÕ°´‘‡®π«—π·√° ·≈–«—π∑’Ë 5 ‰ª
§”π«≥ª√‘¡“≥∫’‚Õ¥’ µ“¡ Ÿµ√µàÕ‰ªπ’È

∫’‚Õ¥’
=

(DO0 - DO5) x 100
(¡‘≈≈‘°√—¡/≈‘µ√) √âÕ¬≈–¢Õß°“√‡®◊Õ®“ß

‚¥¬∑’Ë DO0 = ª√‘¡“≥ÕÕ° ‘́‡®π∑’Ë¡’„ππÈ” ≥ «—π∑’Ë∑”°“√«—¥
t = 0 (¡‘≈≈‘°√—¡/≈‘µ√)

DO5 = ª√‘¡“≥ÕÕ° ‘́‡®π∑’Ë¡’„ππÈ” ≥ «—π∑’Ë∑”°“√«—¥
t = 5 (¡‘≈≈‘°√—¡/≈‘µ√)

t = ‡«≈“ («—π)

°“√«‘‡§√“–Àåª√‘¡“≥πÈ”¡—π·≈–‰¢¡—π

°“√«‘‡§√“–Àåª√‘¡“≥πÈ”¡—π·≈–‰¢¡—π „™â«‘∏’°“√ °—¥¥â«¬
µ—«∑”≈–≈“¬µ“¡¢—ÈπµÕπ¢Õß Standard Method 5520D,
AWWA8 ‚¥¬¡’¢’¥®”°—¥°“√µ√«®«—¥‡∑à“°—∫ 0.10 ¡‘≈≈‘°√—¡/
≈‘µ√ ·≈–„™â Ÿµ√§”π«≥ ¥—ßπ’È

πÈ”¡—π·≈–‰¢¡—π = (A - B) x 1,000
(¡‘≈≈‘°√—¡/≈‘µ√) ª√‘¡“µ√µ—«Õ¬à“ßπÈ”

‚¥¬∑’Ë A = πÈ”Àπ—°¢Õß¢«¥ °—¥À≈—ß°“√∑¥≈Õß (¡‘≈≈‘°√—¡)
B = πÈ”Àπ—°¢Õß¢«¥°àÕπ °—¥ (¡‘≈≈‘°√—¡)

°“√«—¥§à“§«“¡‡ªìπ°√¥-‡∫ 

°“√«—¥§à“§«“¡‡ªìπ°√¥-‡∫ ªØ‘∫—µ‘µ“¡ Standard
Method 4500-H(B), AWWA8 ‚¥¬„™â¡“µ√§«“¡‡ªìπ°√¥-
‡∫  (pH meter) Metrohrm √ÿàπ 744 (Metrohm Siam Ltd.)
‚¥¬¡’¢’¥®”°—¥°“√µ√«®«—¥‡∑à“°—∫ 0.01 ¡‘≈≈‘°√—¡/≈‘µ√

°“√«‘‡§√“–Àåª√‘¡“≥¢Õß·¢Áßµ°µ–°Õπ

°“√«‘‡§√“–Àåª√‘¡“≥¢Õß·¢Áßµ°µ–°Õπ„™â«‘∏’Õ‘¡ŒÕ≈åø‚§π
(Imholfcone) µ“¡¢—ÈπµÕπ¢Õß Standard Method 2540F
(a. Volumetric), AWWA8 ‚¥¬¡’¢’¥®”°—¥°“√µ√«®«—¥‡∑à“°—∫
0.01 ¡‘≈≈‘°√—¡/≈‘µ√

°“√«‘‡§√“–Àåª√‘¡“≥ —́≈‰ø¥å

°“√«‘‡§√“–Àåª√‘¡“≥´—≈‰ø¥å„™â« ‘∏ ’‰Õ‚Õ‰¥‡¡µ√‘°
(Iodometric method) µ“¡¢—ÈπµÕπ¢Õß Standard Method
4500F, AWWA8 ‚¥¬¡’¢’¥®”°—¥°“√µ√«®«—¥‡∑à“°—∫ 0.01
¡‘≈≈‘°√—¡/≈‘µ√ ·≈–¡’°“√§”π«≥µ“¡ Ÿµ√µàÕ‰ªπ’È

—́≈‰ø¥å
=

[(AxB) - (CxD)] x 16,000
(¡‘≈≈‘°√—¡/≈‘µ√) ª√‘¡“µ√µ—«Õ¬à“ßπÈ” (¡‘≈≈‘≈‘µ√)

‚¥¬∑’Ë A = ª√‘¡“µ√¢Õß “√≈–≈“¬‰Õ‚Õ¥’π (¡‘≈≈‘≈‘µ√)
B = §«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬‰Õ‚Õ¥’π (πÕ√å·¡≈)
C = ª√‘¡“µ√¢Õß “√≈–≈“¬‚´‡¥’¬¡‰∑‚Õ´—≈‡øµ

(sodium thiosulfate) ∑’Ë„™â (¡‘≈≈‘≈‘µ√)
D = §«“¡‡¢â¡¢âπ¢Õß “√≈–≈“¬‚´‡¥’¬¡‰∑‚Õ —́≈‡øµ

(πÕ√å·¡≈)

°“√«‘‡§√“–Àåª√‘¡“≥∑’‡§‡ÕÁπ

ª√‘¡“≥∑’‡§‡ÕÁπ §◊Õ º≈√«¡¢Õß‰π‚µ√‡®πÕ‘π∑√’¬å·≈–
·Õ¡‚¡‡π’¬‰π‚µ√‡®π (organic-N + NH3-N) °“√
«‘‡§√“–Àåª√‘¡“≥∑’‡§‡ÕÁπ „™â«‘∏’‡®≈¥“Àå≈ (Kjeldahl method)
µ“¡ Standard Method 45008 ‚¥¬¡’¢’¥®”°—¥°“√µ√«®«—¥
‡∑à“°—∫ 0.001 ¡‘≈≈‘°√—¡/≈‘µ√ ·≈–¡’°“√§”π«≥µ“¡ Ÿµ√µàÕ‰ªπ’È

∑’‡§‡ÕÁπ =  (A - B) x 280
(¡‘≈≈‘°√—¡/≈‘µ√) ª√‘¡“µ√µ—«Õ¬à“ßπÈ”

‚¥¬∑’Ë A = ª√‘¡“µ√¢Õß “√≈–≈“¬°√¥ H2SO4
∑’Ë„™â ”À√—∫µ—«Õ¬à“ßπÈ” (¡‘≈≈‘≈‘µ√)

B = ª√‘¡“µ√¢Õß “√≈–≈“¬°√¥ H2SO4
∑’Ë„™â ”À√—∫°“√∑¥ Õ∫‰√â ‘Ëßµ—«Õ¬à“ß
(blank) (¡‘≈≈‘≈‘µ√)
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°“√«‘‡§√“–Àå∑’¥’‡Õ 

°“√«‘‡§√“–Àå∑’¥’‡Õ „™â«‘∏’√–‡À¬·Àâßµ“¡ Standard
Method 2540C8 ‚¥¬¡’¢’¥®”°—¥°“√µ√«®«—¥‡∑à“°—∫ 0.01
¡‘≈≈‘°√—¡/≈‘µ√ ·≈–¡’°“√§”π«≥µ“¡ Ÿµ√µàÕ‰ªπ’È

∑’¥’‡Õ 
=

  (B - A) x 106

(¡‘≈≈‘°√—¡/≈‘µ√) ª√‘¡“µ√µ—«Õ¬à“ßπÈ”

‚¥¬∑’Ë A = πÈ”Àπ—°∂â«¬°√–‡∫◊ÈÕßÀ≈—ßºà“π°“√Õ∫∑’Ë
103 - 105 ÌC (°√—¡)

B = πÈ”Àπ—°∂â«¬°√–‡∫◊ÈÕß·≈– “√≈–≈“¬
À≈—ßÕ∫∑’Ë 180 ± 2 ÌC (°√—¡)

°“√«‘‡§√“–Àåª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥

°“√«‘‡§√“–Àåª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥„™â«‘∏’
°√Õßºà“π°√–¥“…°√Õß„¬·°â« (glass-fiber filter) µ“¡

¢—ÈπµÕπ¢Õß Standard Method 2540-D, AWWA8 ‚¥¬¡’
¢’¥®”°—¥°“√µ√«®«—¥‡∑à“°—∫ 0.1 ¡‘≈≈‘°√—¡/≈‘µ√ ·≈–¡’ Ÿµ√
§”π«≥ ¥—ßπ’È

¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥ =  (B - A) x 106

(¡‘≈≈‘°√—¡/≈‘µ√)     ª√‘¡“µ√µ—«Õ¬à“ßπÈ”

‚¥¬∑’Ë A = πÈ”Àπ—°°√–¥“…°√Õß∑’Ëºà“π°“√Õ∫∑’Ë
103 - 105 ÌC (°√—¡)

B = πÈ”Àπ—°°√–¥“…°√Õß·≈–¢Õß·¢Áß·¢«π≈Õ¬
∑—ÈßÀ¡¥ (°√—¡)

º≈°“√»÷°…“

ª√‘¡“≥‚≈À–Àπ—°„ππÈ”‡ ’¬·≈–πÈ”∑‘Èß

°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—°„ππÈ”‡ ’¬·≈–πÈ”∑‘Èß
 “¡“√∂· ¥ßº≈‰¥â¥—ßµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 §à“‡©≈’Ë¬ª√‘¡“≥‚≈À–Àπ—°„ππÈ”‡ ’¬·≈–πÈ”∑‘Èß

Table 1 The mean amounts of heavy metals in the sewage water and wastewater

Cd (mg/L) Pb (mg/L) Hg (mg/L)
Dentistry Building

Mean SD Mean SD Mean SD

Building 1  SW 0.00103 0.00064 0.02759 0.01497 0.00400 0.00036

Building 2  SW 0.00353 0.00360 0.01969 0.00719 0.00420 0.00016

Building 4  WW 0.00095 0.00095 0.02274 0.00915 0.01100 0.00231

Building 4  SWT 0.00096 0.00067 0.02530 0.01211 0.00460 0.00035

Building 5  SW 0.00144 0.00070 0.02133 0.00992 0.00730* 0.00004

Building 10 SW 0.00128 0.00068 0.02171 0.00795 0.00680* 0.00003

Building 11 SW 0.00170 0.00075 0.02108 0.01295 0.00390 0.00003

Building 14 SW 0.00225 0.00039 0.03341 0.01105 0.00390 0.00047

Building 15 WW 0.00207 0.00114 0.02236 0.00768 0.00600 0.00030

Building 15 SWT 0.00173 0.00078 0.02570 0.01148 0.00570* 0.00024

The upper limit of Standard6,7 0.03000 - 0.20000 - 0.00500 -

SW = sewage water
WW = wastewater before being treated
SWT = sewage water after being treated
*Data are higher than the upper limit of standard.
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®“°º≈°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—°„ππÈ”‡ ’¬·≈–
πÈ”∑‘Èßæ∫«à“ §à“‡©≈’Ë¬ª√‘¡“≥ª√Õ∑„ππÈ”∑‘Èß¢ÕßÕ“§“√∑—πµ 5
Õ“§“√∑—πµ 10 ·≈–Õ“§“√∑—πµ 15  Ÿß‡°‘π¡“µ√∞“πµ“¡
ª√–°“»°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡ ©∫—∫
∑’Ë 3 (æ.». 2539)6 ·≈–ª√–°“»°√–∑√«ßÕÿµ “À°√√¡ ©∫—∫
∑’Ë 2 (æ.». 2539)7

ª√‘¡“≥‚≈À–Àπ—°„ππÈ”¥’

°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—°„ππÈ”¥’ “¡“√∂· ¥ßº≈
‰¥â¥—ßµ“√“ß∑’Ë 2

®“°º≈°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—°„ππÈ”¥’æ∫«à“  ‰¡à¡’
§à“„¥ Ÿß‡°‘π‡°≥±å¡“µ√∞“πµ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢
©∫—∫∑’Ë 61 (æ.». 2524)9 ·≈–·°â‰¢‡æ‘Ë¡‡µ‘¡µ“¡ª√–°“»
°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 135 (æ.». 2534)10

§ÿ≥¿“æπÈ”„ππÈ”‡ ’¬·≈–πÈ”∑‘Èß

°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”„ππÈ”‡ ’¬·≈–πÈ”∑‘Èß “¡“√∂
· ¥ßº≈‰¥â¥—ßµ“√“ß∑’Ë 3

®“°º≈°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”„ππÈ”‡ ’¬·≈–πÈ”∑‘Èßæ∫
«à“ Õ“§“√∑—πµ 10 ¡’§à“∫’‚Õ¥’ πÈ”¡—π·≈–‰¢¡—π ·≈–¢Õß·¢Áß
·¢«π≈Õ¬∑—ÈßÀ¡¥ Ÿß‡°‘π‡°≥±å¡“µ√∞“πµ“¡ª√–°“»°√–∑√«ß
«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡ (æ.». 2537)5

§ÿ≥¿“æπÈ”„ππÈ”¥’

°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”„ππÈ”¥’ “¡“√∂· ¥ßº≈‰¥â¥—ß
µ“√“ß∑’Ë 4

®“°º≈°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”„ππÈ”¥’æ∫«à“ ‰¡à¡’§à“
„¥ Ÿß‡°‘π‡°≥±å¡“µ√∞“πµ“¡ª√–°“»°√–∑√«ß«‘∑¬“»“ µ√å
‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡ (æ.». 2537)5

«‘®“√≥å

®“°°“√»÷°…“µ“¡«—µ∂ÿª√– ß§å¢Õß‚§√ß°“√»÷°…“«‘®—¬
§ÿ≥¿“æπÈ”∑‘Èß¿“¬„π§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å
¡À“«‘∑¬“≈—¬ ∑”„Àâ∑√“∫«à“πÈ”∑‘Èß®“°Õ“§“√µà“ßÊ ¿“¬„π§≥–œ
¡’ª√‘¡“≥ª√Õ∑ ∫’‚Õ¥’ πÈ”¡—π·≈–‰¢¡—π ·≈–¢Õß·¢Áß·¢«π
≈Õ¬∑—ÈßÀ¡¥ªπ‡ªóôÕπ®√‘ßµ“¡¢âÕ ¡¡ÿµ‘∞“π §◊Õ ®“°°“√π”
πÈ”¥’‰ª„™â„π°‘®°√√¡¥â“π°“√‡√’¬π°“√ Õπ¿“¬„πÀâÕßªØ‘∫—µ‘°“√
°“√∑”«‘®—¬ °“√„Àâ∫√‘°“√∑“ß∑—πµ°√√¡ ·≈–°“√Õÿª‚¿§∫√‘‚¿§
´÷ËßÕ“®¡“®“°«— ¥ÿ∑“ß∑—πµ°√√¡∫“ßª√–‡¿∑ ‡™àπ «— ¥ÿÕÿ¥
øíπ™π‘¥Õ–¡—≈°—¡∑’Ë¡’ à«πº ¡À≈—° §◊Õ ‡ß‘π ·≈–ª√Õ∑∫√‘ ÿ∑∏‘Ï
„π¢≥–∑”°“√º ¡«— ¥ÿÕÿ¥øíπ¥—ß°≈à“« ª√Õ∑ à«π‡°‘π®“°
°“√º ¡®–∂Ÿ°∫’∫∑‘Èß ·≈–«— ¥ÿ∑’Ë¡’ à«πº ¡∂Ÿ°µâÕß‡∑à“π—Èπ®–
∂Ÿ°π”‰ªÕÿ¥øíπ„Àâ·°àºŸâªÉ«¬ ªí®®ÿ∫—π„π∑“ß∑—πµ°√√¡«— ¥ÿÕÿ¥
øíπ¥—ß°≈à“«¬—ß¡’„™âÕ¬ŸàÕ¬à“ß·æ√àÀ≈“¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π

µ“√“ß∑’Ë 2 ª√‘¡“≥‚≈À–Àπ—°„ππÈ”¥’

Table  2 The amounts of heavy metals in the fresh water

Dentistry Building Cd (mg/L) Pb (mg/L) Hg (mg/L)

Building  1 0.00153 0.03583 0.00007

Building  2 0.00113 0.00720 0.00007

Building  4 0.00101 0.00062 0.00006

Building  5 0.00110 0.00389 0.00007

Building  10 0.00131 0.02134 0.00008

Building  11 0.00130 0.00386 0.00005

Building  14 0.00251 0.01517 0.00004

Building  15 0.00220 0.02372 0.00005

The upper limit of Standard9,10 0.00500 0.05000 0.00200
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‚√ßæ¬“∫“≈·≈– ∂“πªØ‘∫—µ‘°“√∑“ß∑—πµ°√√¡ ‡π◊ËÕß®“°
«— ¥ÿ¥—ß°≈à“«‰¥â√—∫°“√¬Õ¡√—∫·≈–„™â¡“‡ªìπ√–¬–‡«≈“π“π°«à“
100 ªï ·≈–¡’√“§“∂Ÿ° „π¢≥–∑’Ë∑—πµ·æ∑¬å∑”°“√Õÿ¥øíπ
À√◊Õ√◊ÈÕ«— ¥ÿÕÿ¥øíπ‡æ◊ËÕ∑”°“√Õÿ¥„À¡à «— ¥ÿ à«π‡°‘π®–∂Ÿ°∫â«π
∑‘Èß≈ß„πÕà“ß∫â«πª“°·≈–‰À≈‰ªµ“¡∑àÕπÈ”¢ÕßÕ“§“√4 ´÷Ëß
∏√√¡™“µ‘¢Õß‚≈À–Àπ—°®–µ°µ–°Õπ·≈–®—∫µ—«°—∫ “√Õ‘π∑√’¬å
À√◊Õµ–°Õπ¥‘π∑’ËÕ¬Ÿà°âπ∫àÕæ—°πÈ”À√◊Õ∑àÕ∑“ßπÈ” À“°∑”°“√
‡°Á∫µ—«Õ¬à“ßµ–°Õπ¥‘π®“°°âπ∫àÕæ—°πÈ”¡“»÷°…“«‘®—¬Õ“®æ∫
ª√‘¡“≥‚≈À–Àπ—°‡æ‘Ë¡ Ÿß¢÷ÈπÕ—π‡π◊ËÕß¡“®“°°“√ – ¡¢Õß
ª√‘¡“≥‚≈À–Àπ—° ª√–°Õ∫°—∫‡°◊Õ∫∑ÿ°Õ“§“√‰¡à “¡“√∂
‡°Á∫µ—«Õ¬à“ßπÈ”®“°ª≈“¬∑àÕ¢ÕßÕ“§“√‰¥â ®÷ß‡ªìπ‰ª‰¥â«à“
‚≈À–Àπ—°∑’Ë¡“„π√Ÿª¢ÕßÕ–¡—≈°—¡ ‡¡◊ËÕÕÕ°®“°ª≈“¬∑àÕ®–
µ°≈ß‰ª√«¡°—∫µ–°Õπ¥‘π∑—π∑’ ·µà∂â“‡¡◊ËÕ„¥∑’Ë¡’ªí®®—¬Õ◊Ëπ¡“
°√–∑” ‡™àπ §«“¡√âÕπ ¿“«–§«“¡‡ªìπ°√¥-‡∫  ‡ªìπµâπ ‚≈À–
Àπ—°∑’ËÕ¬Ÿà„π√Ÿª¢ÕßÕ–¡—≈°—¡ À√◊Õ‚≈À–Àπ—°∑’Ë®—∫µ—«°—∫ “√
Õ‘π∑√’¬å·≈–µ–°Õπ¥‘π°Á®– “¡“√∂·µ°µ—«ÕÕ°®“°°—π‰¥â ®–
¡’°Á·µà‡æ’¬ß™‘ Èπ‡≈Á°Ê ∑’ Ë “¡“√∂øÿÑß°√–®“¬‰ªµ“¡πÈ”‰¥â
‡∑à“π—Èπ11 ‚¥¬µ—«·ª√∑’Ë àßº≈°√–∑∫°—∫ª√‘¡“≥‚≈À–Àπ—° ‰¥â·°à
(1) °“√®—¥‡°Á∫µ—«Õ¬à“ßπÈ”∑‘Èß°√–∑”„π™à«ß‡«≈“∑’Ë¡’°“√‡√’¬π
°“√ Õπ¿“¬„πÀâÕßªØ‘∫—µ‘°“√ ·≈–°“√„Àâ∫√‘°“√∑“ß∑—πµ°√√¡
Àπ“·πàπ∑’Ë ÿ¥ ¥—ßπ—Èπ ª√‘¡“≥‚≈À–Àπ—°®÷ßÕ“®ªπ‡ªóôÕπ¡“
°—∫πÈ”∑‘Èß Ÿß°«à“ª°µ‘ (2) Õ“§“√∑’Ë‰¡à “¡“√∂∑”°“√®—¥‡°Á∫
µ—«Õ¬à“ßπÈ”∑‘Èß®“°ª≈“¬∑àÕ√–∫“¬πÈ” ·≈–®”‡ªìπ®–µâÕß®—¥
‡°Á∫µ—«Õ¬à“ßπÈ”∑‘Èß¿“¬„π∫àÕæ—°πÈ”Õ“®‡°‘¥°“√ – ¡·≈–øÿÑß
°√–®“¬¢Õß‚≈À–Àπ—°∑’ËÕ¬Ÿà¿“¬„π∫àÕæ—°πÈ”‰¥â (3) Õ“§“√∑’Ë
¡’√–∫∫∫”∫—¥πÈ”‡ ’¬ °“√®—¥‡°Á∫µ—«Õ¬à“ßπÈ”∑‘Èß®“°∫àÕæ—°πÈ”
À≈—ß°“√∫”∫—¥Õ“®‡°‘¥°“√ – ¡·≈–øÿÑß°√–®“¬¢Õß‚≈À–Àπ—°
∑’ËÕ¬Ÿà¿“¬„π√–∫∫∫”∫—¥πÈ”‡ ’¬‰¥â (4) √–∫∫∫”∫—¥πÈ”‡ ’¬∑’Ë
¢“¥°“√¥Ÿ·≈·≈–∫”√ÿß√—°…“Õ“®‡°‘¥°“√ – ¡·≈–ªπ‡ªóôÕπ
®“°µ—«‡§√◊ËÕß®—°√‡Õß (5) √–∫∫∫”∫—¥πÈ”‡ ’¬™’«¿“æ·∫∫‡µ‘¡
Õ“°“»¢ÕßÕ“§“√∑—πµ 4 (§≈‘π‘°æ‘‡»…) ·≈–Õ“§“√∑—πµ 15
( ¡‡¥Á®¬à“) ‰¡à‰¥âÕÕ°·∫∫‰«â‡æ◊ËÕ„™â°”®—¥‚≈À–Àπ—° ∑”„Àâ
§à“‡©≈’Ë¬¢Õßª√‘¡“≥‚≈À–Àπ—°°àÕπ·≈–À≈—ß∑”°“√∫”∫—¥‰¡à
·µ°µà“ßÕ¬à“ß¡’π—¬ ”§—≠ (6) ª√‘¡“≥°“√„™âπÈ” ‚≈À–Àπ—°
 “√‡§¡’ ·≈–«—µ∂ÿÕ—πµ√“¬ ·µ°µà“ß·≈–‰¡à —¡æ—π∏å°—π„π
·µà≈–«—π ∑”„Àâº≈°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—°„π·µà≈–
«—π·µ°µà“ß°—πÕ¬à“ß°√–®—¥°√–®“¬ ‰¡à¡’√Ÿª·∫∫∑’Ë·πàπÕπ ·≈–
¡’§à“‡∫’Ë¬ß‡∫π¡“µ√∞“π Ÿß ·≈– (7) ª√‘¡“≥¢Õß´—≈‰ø¥å
¢Õß·¢Áß·¢«π≈Õ¬ ·≈–§à“§«“¡‡ªìπ°√¥-‡∫  ®–¡’º≈°—∫
°“√≈–≈“¬·≈–‡°“–µ—«¢Õß‚≈À–Àπ—°  à«πµ—«·ª√∑’Ë àßº≈
°√–∑∫°—∫§ÿ≥¿“æπÈ” ‰¥â·°à (1) °“√®—¥‡°Á∫µ—«Õ¬à“ßπÈ”∑‘Èß

°√–∑”„π™à«ß‡«≈“∑’Ë¡’°“√ª√–°Õ∫Õ“À“√·≈–∑”§«“¡ –Õ“¥
¿“™π–„ àÕ“À“√ ¥—ßπ—Èπ ª√‘¡“≥∫’‚Õ¥’ πÈ”¡—π·≈–‰¢¡—π ·≈–
ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥®÷ßÕ“® Ÿß°«à“ª°µ‘ (2) ∫àÕ
¥—°‰¢¡—π¢“¥°“√¥Ÿ·≈·≈–∫”√ÿß√—°…“ ®÷ßÕ“®‡°‘¥°“√ – ¡
·≈–øÿÑß°√–®“¬¿“¬„π∫àÕ (3) √–∫∫∫”∫—¥πÈ”‡ ’¬™’«¿“æ·∫∫
‡µ‘¡Õ“°“»¢ÕßÕ“§“√∑—πµ 4 (§≈‘π‘°æ‘‡»…) ·≈–Õ“§“√∑—πµ 15
( ¡‡¥Á®¬à“) ÕÕ°·∫∫‰«â‡æ◊ËÕ„™â∫”∫—¥πÈ”‡ ’¬ ∑”„Àâ§à“‡©≈’Ë¬¢Õß
§ÿ≥¿“æπÈ”À≈—ß∑”°“√∫”∫—¥¥’¢÷Èπ ·≈– (4) √–∫∫∫”∫—¥πÈ”‡ ’¬
∑’Ë¢“¥°“√¥Ÿ·≈·≈–∫”√ÿß√—°…“ Õ“®‡°‘¥°“√ – ¡·≈–øÿÑß°√–®“¬
¢Õß∫’‚Õ¥’ πÈ”¡—π·≈–‰¢¡—π ·≈–¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥
¿“¬„π√–∫∫∫”∫—¥πÈ”‡ ’¬‰¥â

‡æ◊ËÕ≈¥º≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡®“°°“√„™â«— ¥ÿ∑“ß
∑—πµ°√√¡  “√‡§¡’ ·≈–«—µ∂ÿÕ—πµ√“¬ §≥–∑—πµ·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ®”‡ªìπ∑’Ë®–µâÕß°”Àπ¥¡“µ√°“√
¥—ßπ’È (1) ¡“µ√°“√„π°“√≈¥¡≈æ‘…∑’Ë·À≈àß°”‡π‘¥ ‡™àπ °”Àπ¥
·π«∑“ß°“√„™â °“√‡°Á∫√—°…“ ·≈–°“√°”®—¥ “√‡§¡’·≈–«—µ∂ÿ
Õ—πµ√“¬Õ¬à“ß¡’√–∫∫·≈–∂Ÿ°«‘∏’ ‡™àπ ·¬°‚≈À–Àπ—°ÕÕ°
®“°πÈ”‡ ’¬°àÕπ∑‘Èß≈ß∑àÕ√–∫“¬πÈ” ª√Õ∑ à«π‡°‘π °“°«— ¥ÿ
‡À≈◊Õ„™â À√◊Õ«— ¥ÿ∑’ Ë√ ◊ ÈÕÕÕ°®“°øíπ¢ÕßºŸ âªÉ«¬§«√∑‘ Èß„π
¿“™π–®”‡æ“–∑’Ë®—¥‡µ√’¬¡‰«â·≈â«π”‰ª°”®—¥„π¿“¬À≈—ß  ‡æ◊ËÕ
≈¥¢—ÈπµÕπ∑’Ë¬ÿàß¬“°„π°“√∫”∫—¥ ·≈–¬—ß™à«¬ª√–À¬—¥§à“„™â
®à“¬„π°“√°”®—¥¥â«¬√–∫∫∫”∫—¥πÈ”‡ ’¬ (2) ¡“µ√°“√„π°“√
∫”∫—¥Õ¬à“ß‡®“–®ß ‚¥¬°“√ÕÕ°·∫∫√–∫∫∫”∫—¥πÈ”‡ ’¬∑’Ë¡’
ª√– ‘∑∏‘¿“æ·≈–§”π÷ß∂÷ßªí®®—¬ ”§—≠Ê À≈“¬ª√–°“√ ‡™àπ
 ¿“æ·«¥≈âÕ¡ §«“¡‡À¡“– ¡ §«“¡ “¡“√∂„π°“√·°â‰¢
ªí≠À“∑’Ë‡°‘¥¢÷ÈπÕ¬à“ßµ√ß®ÿ¥ ·≈–‰¡à ‘Èπ‡ª≈◊Õßß∫ª√–¡“≥‚¥¬
‰¡à®”‡ªìπ (3) ¡“µ√°“√„π°“√«‘®—¬·≈–æ—≤π“ ‡™àπ  π—∫ πÿπ
„Àâ¡’°“√∑”«‘®—¬‡æ◊ËÕÀ“«— ¥ÿ∑“ß∑—πµ°√√¡∑’Ëª≈Õ¥¿—¬ ·≈–‰¡à
 àßº≈°√–∑∫µàÕ ‘Ëß·«¥≈âÕ¡¡“∑¥·∑π«— ¥ÿ∑“ß∑—πµ°√√¡‡¥‘¡
·≈– (4) ¡“µ√°“√„π°“√∫”√ÿß√—°…“ ·≈–‡¥‘π√–∫∫∫”∫—¥πÈ”
‡ ’¬Õ¬à“ß∂Ÿ°µâÕßµ√ßµ“¡À≈—°«‘™“°“√

 √ÿª

®“°º≈°“√«‘‡§√“–Àåª√‘¡“≥‚≈À–Àπ—°„ππÈ”‡ ’¬·≈–πÈ”∑‘Èß
¢Õß§≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑”„Àâ
∑√“∫«à“ ª√‘¡“≥·§¥‡¡’¬¡·≈–µ–°—Ë«„ππÈ”∑‘Èß¢Õß∑ÿ°Õ“§“√
¡’§à“‡©≈’Ë¬Õ¬Ÿà„π‡°≥±å¡“µ√∞“πµ“¡ª√–°“»°√–∑√«ß«‘∑¬“-
»“ µ√å ‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡ ©∫—∫∑’Ë 3 (æ.». 2539)6

·≈–ª√–°“»°√–∑√«ßÕÿµ “À°√√¡ ©∫—∫∑’Ë 2 (æ.». 2539)7

÷́Ëß°”Àπ¥§à“¡“µ√∞“π Ÿß ÿ¥‰¡à‡°‘π 0.03 ·≈– 0.2 ¡‘≈≈‘°√—¡/≈‘µ√
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µ“¡≈”¥—∫  à«πª√‘¡“≥ª√Õ∑„ππÈ”∑‘Èß¢ÕßÕ“§“√ à«π„À≠à¡’
§à“‡©≈’Ë¬Õ¬Ÿà„π‡°≥±å¡“µ√∞“π ¬°‡«âπ¢ÕßÕ“§“√∑—πµ 5
(§≈‘π‘°√«¡) Õ“§“√∑—πµ 10 (‚√ßÕ“À“√) ·≈–Õ“§“√∑—πµ
15 ( ¡‡¥Á®¬à“) ¡’§à“‡©≈’Ë¬‡∑à“°—∫ 0.00730 ± 0.00004 0.00680 ±
0.00003 ·≈– 0.00570 ± 0.00024 ¡‘≈≈‘°√—¡/≈‘µ√ µ“¡≈”¥—∫
´÷Ëß Ÿß°«à“‡°≥±å¡“µ√∞“πµ“¡ª√–°“»°√–∑√«ß«‘∑¬“»“ µ√å
‡∑§‚π‚≈¬’·≈– ‘Ëß·«¥≈âÕ¡ ©∫—∫∑’Ë 3 (æ.». 2539)6 ·≈–
ª√–°“»°√–∑√«ßÕÿµ “À°√√¡ ©∫—∫∑’Ë 2 (æ.». 2539)7 ∑’Ë
°”Àπ¥§à“¡“µ√∞“π Ÿß ÿ¥‰¡à‡°‘π 0.005 ¡‘≈≈‘°√—¡/≈‘µ√  à«π
º≈°“√«‘‡§√“–Àå§ÿ≥¿“æπÈ”„ππÈ”‡ ’¬·≈–πÈ”∑‘Èß¢Õß§≥–œ æ∫
«à“ §ÿ≥¿“æπÈ”„ππÈ”∑‘Èß¢ÕßÕ“§“√ à«π„À≠à¡’§à“‡©≈’Ë¬Õ¬Ÿà„π
‡°≥±å¡“µ√∞“π ¬°‡«âπ ¢ÕßÕ“§“√∑—πµ 10 (‚√ßÕ“À“√) ¡’
§à“‡©≈’Ë¬ª√‘¡“≥∫’‚Õ¥’ πÈ”¡—π·≈–‰¢¡—π ·≈–ª√‘¡“≥¢Õß·¢Áß
·¢«π≈Õ¬∑—ÈßÀ¡¥ ‡∑à“°—∫ 214.29 ± 9.76 21.00 ± 5.45 ·≈–
1225.71 ± 294.38 ¡‘≈≈‘°√—¡/≈‘µ√ µ“¡≈”¥—∫  Ÿß°«à“‡°≥±å
¡“µ√∞“πµ“¡ª√–°“»°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’·≈–
 ‘ Ëß·«¥≈âÕ¡ (æ.». 2537)5 ´÷ Ëß°”Àπ¥„Àâª√‘¡“≥∫’‚Õ¥’
‰¡à‡°‘π 20 ¡‘≈≈‘°√—¡/≈‘µ√ ª√‘¡“≥πÈ”¡—π·≈–‰¢¡—π‰¡à‡°‘π 20
¡‘≈≈‘°√—¡/≈‘µ√ ·≈–ª√‘¡“≥¢Õß·¢Áß·¢«π≈Õ¬∑—ÈßÀ¡¥‰¡à‡°‘π 30
¡‘≈≈‘°√—¡/≈‘µ√ µ“¡≈”¥—∫ ·≈–®“°º≈°“√«‘‡§√“–Àåª√‘¡“≥
‚≈À–Àπ—°·≈–§ÿ≥¿“æπÈ”„ππÈ”¥’¢Õß§≥–∑—πµ·æ∑¬»“ µ√å
®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬ ∑”„Àâ∑√“∫«à“ ª√‘¡“≥‚≈À–Àπ—°
·≈–§ÿ≥¿“æπÈ”„ππÈ”¥’¢Õß∑ÿ°Õ“§“√Õ¬Ÿà„π‡°≥±å¡“µ√∞“π
µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 61 (æ.». 2524)9

·≈–·°â‰¢‡æ‘Ë¡‡µ‘¡µ“¡ª√–°“»°√–∑√«ß “∏“√≥ ÿ¢ ©∫—∫∑’Ë 135
(æ.». 2534)10 ·≈–ª√–°“»°√–∑√«ß«‘∑¬“»“ µ√å ‡∑§‚π‚≈¬’
·≈– ‘Ëß·«¥≈âÕ¡ (æ.». 2537)5

°‘µµ‘°√√¡ª√–°“»

¢Õ¢Õ∫§ÿ≥°Õß∑ÿπ√—™¥“¿‘‡…° ¡‚¿™ ®ÿÃ“≈ß°√≥å¡À“-
«‘∑¬“≈—¬ §≥–∑—πµ·æ∑¬»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
ΩÉ“¬§ÿ≥¿“æ ‘Ëß·«¥≈âÕ¡·≈–ÀâÕßªØ‘∫—µ‘°“√ °√¡§«∫§ÿ¡¡≈æ‘…
À—«Àπâ“¿“§«‘™“«‘»«°√√¡‡§¡’ ·≈–À—«Àπâ“¿“§«‘™“«‘»«°√√¡
 ‘Ëß·«¥≈âÕ¡ §≥–«‘»«°√√¡»“ µ√å ®ÿÃ“≈ß°√≥å¡À“«‘∑¬“≈—¬
·≈–‡®â“Àπâ“∑’Ë∑ÿ°∑à“π∑’Ë‡°’Ë¬«¢âÕß
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ABSTRACT

Objective To investigate the quality of sewage water, the amounts of heavy metals, and the environ-
mental effects of the dental substances, chemicals, and hazardous substances within the Faculty of
Dentistry, Chulalongkorn University, which has not enough data. As a consequence, the study results
will be used as a considering factor in the system-designing project for sewage water treatment, along
with assigning the way of usage, storage and disposal of chemicals and hazardous substances.

Materials and methods This present study was conducted by random sampling the sewage water,
wastewater and fresh water at ten locations within the peak periods of the laboratorial studies and the
dental services as the samples of this study. The sewage water and wastewater from two locations were
treated before being discharged. Then, all samples were introduced to the analytical processes to
determine the quality of sewage water/wastewater and the amounts of three heavy metals according to
the standard methods.

Results The mean amounts of mercury in the wastewater from Building 5, Building 10 and Building
15 were over the criteria, together with the mean amounts of Biological Oxygen Demand; Fat, Oil and
Grease; and suspended solids in the wastewater from Building 10 were higher than the criteria. How-
ever, the analytical results of fresh water of each building were in the criteria.
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Conclusion Due to the usage of fresh water in teaching in the laboratory, researches, dental services,
and consumption; the sewage water within this Faculty really contained mercury, Biological Oxygen
Demand; Fat, Oil and Grease; and suspended solids. On comparison of the data between sewage water
and wastewater, it could be concluded that the mean amounts of water quality were improved after
being treated, while the mean values of heavy metals had no significant differences since the wastewa-
ter treatment system was not designed for treating the heavy metals.

(CU Dent J. 2008;31:283-94)

Key words: Chulalongkorn University; Faculty of Dentistry; heavy metals; sewage water; wastewater;
water quality


