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°“√∑¥ Õ∫
§«“¡™”π“≠ ‡ªìπ«‘∏’°“√Àπ÷Ëß∑’Ë¡’

ª√– ‘∑∏‘¿“æ„™â„π°“√§«∫§ÿ¡

§ÿ≥¿“æ¢ÕßÀâÕßªØ‘∫—µ‘°“√∑¥ Õ∫

·≈– Õ∫‡∑’¬∫ ·≈–¬—ß„™â ”À√—∫

°“√‡ΩÑ“√–«—ß ¡√√∂π–„π°“√

¥”‡π‘πß“πÕ¬à“ßµàÕ‡π◊ËÕß¢ÕßÀâÕß

ªØ‘∫—µ‘°“√ ‡æ◊ËÕæ—≤π“»—°¬¿“æ

¢ÕßÀâÕßªØ‘∫—µ‘°“√„Àâ‡ªìπ∑’Ëπà“‡™◊ËÕ∂◊Õ

·≈–‡ªìπ∑’Ë¬Õ¡√—∫„π√–¥—∫ “°≈

°‘®°√√¡°“√∑¥ Õ∫

§«“¡™”π“≠  “¢“ ‘Ëß·«¥≈âÕ¡

‡√◊ËÕß°“√«‘ ‡§√“–Àå§ÿ≥¿“æπÈ”

‡ªìπ “¢“Àπ÷Ëß∑’Ë°≈ÿà¡∫√‘À“√®—¥

°“√∑¥ Õ∫§«“¡™”π“≠  ”π—°

∫√‘À“√·≈–√—∫√ÕßÀâÕßªØ‘∫—µ‘°“√

°√¡«‘∑¬“»“ µ√å∫√‘°“√ ‰¥â

¥”‡π‘π°“√„πªïß∫ª√–¡“≥ 2547

´÷Ëßª√–°Õ∫¥â«¬ 2 °‘®°√√¡ ‰¥â·°à

°‘®°√√¡°“√∑¥ Õ∫ Chemical

Oxygen Demand (COD) ·≈–

°‘®°√√¡°“√∑¥ Õ∫·§¥‡¡’¬¡

(Cd) ·≈–µ–°—Ë« (Pb) ´÷Ëß‰¥â¥”‡π‘π

°‘®°√√¡‡¡◊Ë Õ ‡¥◊Õπ¡°√“§¡ -

¡‘∂ÿπ“¬π 2547 À≈—°‡°≥±å°“√®—¥

‡µ√’¬¡µ—«Õ¬à“ßπÈ” Õ“»—¬¢âÕ°”Àπ¥

§ÿ≥≈—°…≥–¢ÕßπÈ”∑‘Èß∑’Ë√–∫“¬

ÕÕ°®“°‚√ßß“π

„π°“√¥”‡π‘π°‘®°√√¡

°“√∑¥ Õ∫§«“¡™”π“≠§√—Èßπ’È

√—™¥“  ‡À¡ª∞«’

«√√≥’  ÕŸà ‰æ∫Ÿ√≥å

 ÿ°—≈¬“  æ≈‡¥™

§≥–ºŸâ¥”‡π‘π°“√„™âÀ¡“¬‡≈¢√À— ÀâÕßªØ‘∫—µ‘°“√ ”À√—∫Õâ“ß∂÷ß„π°“√· ¥ßº≈

°“√ª√–‡¡‘π ‡æ◊ËÕ‡ªìπ°“√√—°…“§«“¡≈—∫¢ÕßÀâÕßªØ‘∫—µ‘°“√‡°’Ë¬«°—∫º≈°“√

ª√–‡¡‘π ¡√√∂π– µ—«Õ¬à“ß∑’Ë®—¥‡µ√’¬¡¢÷Èπ ”À√—∫·®°®à“¬ºŸâ‡¢â“√à«¡‚§√ß°“√®–

µâÕß¡’§«“¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π·≈–¡’§«“¡‡ ∂’¬√µ≈Õ¥™à«ß√–¬–‡«≈“∑’Ë°”Àπ¥

 ”À√—∫ ∂‘µ‘∑’Ë§≥–ºŸâ¥”‡π‘π°“√„™âª√–‡¡‘π ¡√√∂π–¢ÕßÀâÕßªØ‘∫—µ‘°“√π—Èπ

ªØ‘∫—µ‘µ“¡¡“µ√∞“πª√–°Õ∫¥â«¬ ISO 5725-2:1994, ISO 5725-5:1998 ·≈–

ISO/IEC Guide 43-1:1997 ‚¥¬„™â«‘∏’ Algorithm A ‡æ◊ËÕÀ“§à“‡©≈’Ë¬‚√∫— µå (robust

average: χ*) ·≈–§à“ à«π‡∫’Ë¬ß‡∫π¡“µ√∞“π‚√∫— µå (robust standard deviation:s*)

§à“∑“ß ∂‘µ‘¥—ß°≈à“«∂Ÿ°π”¡“„™â„π°“√§”π«≥À“§à“ robust Z-score ¢ÕßÀâÕß

ªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√  ”À√—∫§à“°”Àπ¥ (assigned value) ¢Õß°‘®°√√¡

‰¥â®“°§à“‡©≈’Ë¬‚√∫— µå¢ÕßÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√ ÷́Ëß®—¥‡ªìπ§à“¬Õ¡√—∫

®“°°≈ÿà¡¢ÕßÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√ (consensus value from participants)

‡°≥±å°“√ª√–‡¡‘π§à“ Z-score ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

µ“√“ß∑’Ë 1 : · ¥ß‡°≥±å°“√ª√–‡¡‘π§à“ Z-score

°“√· ¥ß§à“ Z-score ‡°≥±å°“√¬Õ¡√—∫

| z | <_ 2 º≈‡ªìπ∑’Ëπà“æÕ„® (satisfactory)

2 < | z | < 3 º≈‡ªìπ∑’Ëπà“ ß —¬ (questionable)

| z | >_ 3 º≈‰¡à‡ªìπ∑’Ëπà“æÕ„® (unsatisfactory)

°“√ª√–‡¡‘π ¡√√∂π–¢ÕßÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√π’È

¡’ 2 ≈—°…≥–¥—ßπ’È

1. Between-laboratories Z-score (ZBi) ‡ªìπ°“√ª√–‡¡‘π ¡√√∂π–

√–À«à“ßÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√ ´÷ËßÀâÕßªØ‘∫—µ‘°“√∑’Ë¡’§à“ ZBi ‡¢â“„°≈

â»Ÿπ¬å· ¥ß«à“ reproducibility ¢ÕßÀâÕßªØ‘∫—µ‘°“√π—ÈπÕ¬Ÿà„π‡°≥±å∑’Ë¥’

2. Within-laboratory Z-score (ZWi) ‡ªìπ°“√ª√–‡¡‘π ¡√√∂π–¿“¬„π

ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√ ´÷ËßÀâÕßªØ‘∫—µ‘°“√∑’Ë¡’§à“ ZWi ‡¢â“„°≈â»Ÿπ¬å

· ¥ß«à“ repeatability ¢ÕßÀâÕßªØ‘∫—µ‘°“√π—ÈπÕ¬Ÿà„π‡°≥±å∑’Ë¥’
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 Ÿµ√°“√§”π«≥¥—ß· ¥ß„π ¡°“√∑’Ë 1 ·≈– 2

ZBi = (Si - x*Si )/ S*
Si ..........(1)

ZWi = (Di - x*Di )/ S*
Di ..........(2)

‡¡◊ËÕ Si = (Ai + Bi) / 2

Di = (Ai - Bi) /    2 ∂â“ median (Ai) >_ median (Bi)

= (Bi - Ai) /    2 ∂â“ median (Bi) > median (Ai)

Ai , Bi = º≈°“√«‘‡§√“–Àå/∑¥ Õ∫®“°ÀâÕßªØ‘∫—µ‘°“√¢Õßµ—«Õ¬à“ß A ·≈– µ—«Õ¬à“ß B µ“¡≈”¥—∫

Si = standardized sum

Di = standardized difference

x*Si = Robust average of standardized sum

x*Di = Robust average of standardized difference

S*
Si = Robust standard deviation of standardized sum

S*
Di = Robust standard deviation of standardized difference

ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√„π§√—Èßπ’Èª√–°Õ∫¥â«¬ÀâÕßªØ‘∫—µ‘°“√∑’Ë¡“®“°Àπà«¬ß“πµà“ßÊ ¥—ßπ’È

1. °‘®°√√¡°“√∑¥ Õ∫ Chemical Oxygen Demand (COD)

ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√„π§√—Èßπ’È¡’®”π«π 61 ÀâÕßªØ‘∫—µ‘°“√ ´÷Ëßª√–°Õ∫¥â«¬

◆ ¿“§√“™°“√ 13 ÀâÕßªØ‘∫—µ‘°“√

◆ ¿“§‡Õ°™π 45 ÀâÕßªØ‘∫—µ‘°“√

◆ √—∞«‘ “À°‘® 3 ÀâÕßªØ‘∫—µ‘°“√

2. °‘®°√√¡°“√∑¥ Õ∫·§¥‡¡’¬¡ (Cd) ·≈–µ–°—Ë« (Pb)

ÀâÕßªØ‘∫—µ‘°“√∑’Ë‡¢â“√à«¡‚§√ß°“√„π§√—Èßπ’È¡’®”π«π 41 ÀâÕßªØ‘∫—µ‘°“√ ´÷Ëßª√–°Õ∫¥â«¬

◆ ¿“§√“™°“√ 14 ÀâÕßªØ‘∫—µ‘°“√

◆ ¿“§‡Õ°™π 24 ÀâÕßªØ‘∫—µ‘°“√

◆ √—∞«‘ “À°‘® 3 ÀâÕßªØ‘∫—µ‘°“√

º≈°“√ª√–‡¡‘π ¡√√∂π–√–À«à“ßÀâÕßªØ‘∫—µ‘°“√ (Between-laboratories) ·≈–¿“¬„πÀâÕßªØ‘∫—µ‘°“√ (Within-laboratory)

 √ÿª‰¥â¥—ß„πµ“√“ß∑’Ë 2-4

µ“√“ß∑’Ë 2 :  √ÿªº≈°“√ª√–‡¡‘π ¡√√∂π–¢Õß°‘®°√√¡°“√∑¥ Õ∫ Chemical Oxygen Demand (COD)

º≈°“√ª√–‡¡‘π Between-laboratories Z-score (ZBi) Within-laboratory Z-score (ZWi)

 ¡√√∂π– ®”π«πÀâÕßªØ‘∫—µ‘°“√ √âÕ¬≈– ®”π«πÀâÕßªØ‘∫—µ‘°“√ √âÕ¬≈–

‡ªìπ∑’Ëπà“æÕ„® 52 85.2 47 77.1

‡ªìπ∑’Ëπà“ ß —¬ 2 3.3 3 4.9

‰¡à‡ªìπ∑’Ëπà“æÕ„® 7 11.5 11 18.0
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µ“√“ß∑’Ë 3 :  √ÿªº≈°“√ª√–‡¡‘π ¡√√∂π–¢Õß°‘®°√√¡°“√∑¥ Õ∫·§¥‡¡’¬¡

º≈°“√ª√–‡¡‘π Between-laboratories Z-score (ZBi) Within-laboratory Z-score (ZWi)

 ¡√√∂π– ®”π«πÀâÕßªØ‘∫—µ‘°“√ √âÕ¬≈– ®”π«πÀâÕßªØ‘∫—µ‘°“√ √âÕ¬≈–

‡ªìπ∑’Ëπà“æÕ„® 34 89.5 28 73.7

‡ªìπ∑’Ëπà“ ß —¬ 1 2.6 6 15.8

‰¡à‡ªìπ∑’Ëπà“æÕ„® 3 7.9 4 10.5

À¡“¬‡Àµÿ ¡’ 3 ÀâÕßªØ‘∫—µ‘°“√ ‰¡à àßº≈°“√∑¥ Õ∫·§¥‡¡’¬¡

µ“√“ß∑’Ë 4 :  √ÿªº≈°“√ª√–‡¡‘π ¡√√∂π–¢Õß°‘®°√√¡°“√∑¥ Õ∫µ–°—Ë«

º≈°“√ª√–‡¡‘π Between-laboratories Z-score (ZBi) Within-laboratory Z-score (ZWi)

 ¡√√∂π– ®”π«πÀâÕßªØ‘∫—µ‘°“√ √âÕ¬≈– ®”π«πÀâÕßªØ‘∫—µ‘°“√ √âÕ¬≈–

‡ªìπ∑’Ëπà“æÕ„® 35 85.4 30 73.2

‡ªìπ∑’Ëπà“ ß —¬ 3 7.3 5 12.2

‰¡à‡ªìπ∑’Ëπà“æÕ„® 3 7.3 6 14.6

ÀâÕßªØ‘∫—µ‘°“√∑’Ë‰¥âº≈¢Õß°“√ª√–‡¡‘π ¡√√∂π–Õ¬Ÿà„π‡°≥±å‰¡à‡ªìπ∑’Ëπà“æÕ„®§«√®–µâÕß¥”‡π‘π°“√µ√«® Õ∫

À“ “‡Àµÿ·≈–ªØ‘∫—µ‘°“√·°â‰¢ „π∑”πÕß‡¥’¬«°—πÀâÕßªØ‘∫—µ‘°“√∑’Ë‰¥âº≈Õ¬Ÿà„π‡°≥±å‡ªìπ∑’Ëπà“ ß —¬ §«√¥”‡π‘π°“√∑∫∑«π

º≈°“√∑¥ Õ∫‡™àπ°—π

®“°°“√«‘‡§√“–Àåªí®®—¬µà“ßÊ ∑’ËÕ“®¡’º≈°√–∑∫µàÕº≈°“√∑¥ Õ∫¢ÕßÀâÕßªØ‘∫—µ‘°“√ ‰¥â·°à

◆ §ÿ≥¿“æ¢Õß “√‡§¡’∑’Ë„™â„π°“√∑¥ Õ∫®–µâÕß‡À¡“– ¡·≈–‰¡à‡ ◊ËÕ¡ ¿“æÀ√◊ÕÀ¡¥Õ“¬ÿ (expire date)

◆ Õÿª°√≥å/‡§√◊ËÕß¡◊Õ ®–µâÕß‰¥â√—∫°“√¥Ÿ·≈·≈–∑”°“√ Õ∫‡∑’¬∫µ“¡√–¬–‡«≈“∑’Ë°”Àπ¥

◆ ª√– ∫°“√≥å¢ÕßºŸâ∑”°“√∑¥ Õ∫¡’§«“¡ ”§—≠Õ¬à“ß¡“° ®–µâÕß‰¥â√—∫°“√Õ∫√¡·≈–ªØ‘∫—µ‘µ“¡«‘∏’∑¥ Õ∫

Õ¬à“ß‡§√àß§√—¥

∑à“π “¡“√∂ Õ∫∂“¡√“¬≈–‡Õ’¬¥À√◊Õ¢Õ¢âÕ¡Ÿ≈‡°’Ë¬«°—∫°‘®°√√¡°“√∑¥ Õ∫§«“¡™”π“≠‰¥â∑’Ë°≈ÿà¡∫√‘À“√

®—¥°“√∑¥ Õ∫§«“¡™”π“≠  ”π—°∫√‘À“√·≈–√—∫√ÕßÀâÕßªØ‘∫—µ‘°“√ °√¡«‘∑¬“»“ µ√å∫√‘°“√ ‚∑√»—æ∑å 0-2201-7332-3

‚∑√ “√ 0-2644-5431 http://www.dss.go.th




