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Abstract

The aim of this laboratory investigation was to determine the most optimal conditions to remove dye from two

types of wastewater namely direct synthetic wastewater and wastewater from silk factories. The dye concentration

tested had been 0.1, 0.2, and 0.3 g/L dissolved in the wastewater together with the adsorbate in a ratio (v/v) of 5

levels being 1:8, 1:4, 3:8, 1:2 and 5:8. The Jar Test method had been applied. During the test procedures a sample of

the wastewater was taken for every hour and the dye concentration in the sample was determined by using a

spectrophotometer at a wavelength of 555 nm. The test procedure was interrupted after the dye concentration leveled

of to a plateau indicating that an optimum of the removal of the dye had been achieved. The efficiency of dye adsorption

had been measured in percent of the decrease of the dye absorption at the start of the experiment and at the optimal

point of dye removal considering also the dye/adsorbants ratio used for each test run. The same procedure had been

used for testing dye removal from wastewater derived from a silk factory at Tumbon Banchieng Amphoe Nonnghan,

Udornthani province. From the factory wastewater also the indicators COD, SS and TDS had been determined. Analysis

statistic were percentage, mean, One way ANOVA and Bonferroni

The optimal condition for dye removal had been achieved with a dye concentration in wastewater of 0.1 g/L

with an adsorbate ratio of 5:8 and allowing an absorption  time of 13 hours by using carbon black. The dye absorption

using carbon black as adsorbent was 80.66% and using rice husk was 80.15%. A dye concentration of 0.2 g/L with an

adsorbate ratio of 5:8 resulted in a dye concentration reduction after a 9 hourûs test run of 70.25% for carbon black and

70.56% for risk husk. The results for 0.3g/L with an adsorbate ratio of 5:8 for an 8 hourûs test run had been 60.48% for

carbon black and 55.25% for rice husk The efficiency of rice husk in removing dye from the wastewater of the silk

factory with an adsorbate ratio of 5:8 and a 9 hourûs test run had been. The indices COD, SS and TDS from the factory

wastewater proofed to be according to standards after the dye removal. The result of the experiment suggests that

carbon black and rice husk are appropriate means to remove dye from wastewater originated from coloring  silk under

conditions tested in this experiment before discharge wastewater to environment.
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∫∑§—¥¬àÕ

°“√«‘®—¬π’È‡ªìπ«‘®—¬‡™‘ß∑¥≈Õß (Experimental Research) ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“ ¿“«–∑’Ë‡À¡“– ¡„π°“√°”®—¥

 ’„ππÈ”‡ ’¬¬âÕ¡ºâ“ „ππÈ”‡ ’¬ 2 ™π‘¥ §◊Õ πÈ”‡ ’¬ —ß‡§√“–Àå·≈–πÈ”‡ ’¬¬âÕ¡ºâ“ °“√∑¥≈Õß„ππÈ”‡ ’¬ —ß‡§√“–Àå ’‰¥‡√Á°∑å

§«“¡‡¢â¡ ’ 3 √–¥—∫ §◊Õ 0.1, 0.2 ·≈– 0.3 °√—¡/≈‘µ√ „™â —¥ à«π “√¥Ÿ¥´—∫ : πÈ”‡ ’¬ —ß‡§√“–Àå (v/v) 5 √–¥—∫ §◊Õ 1:8, 1:4,

3:8, 1:2 ·≈– 5:8 ∑¥ Õ∫¥â«¬«‘∏’®“√å‡∑ µå (Jar Test) ·≈–«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑ÿ°Ê 1 ™—Ë«‚¡ß ∑’Ë§«“¡¬“«§≈◊Ëπ 555

π“‚π‡¡µ√ ¬ÿµ‘°“√∑¥≈Õß‡¡◊ËÕπÈ”‡ ’¬¡’§«“¡‡¢â¡ ’À≈—ß°“√∑¥≈ÕßµË”∑’Ë ÿ¥ À“ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’„π√Ÿª√âÕ¬≈–¢Õß

°“√≈¥≈ß¢Õß§à“°“√¥Ÿ¥°≈◊π· ß À≈—ß®“°π—Èππ” —¥ à«π “√¥Ÿ¥´—∫ : πÈ”‡ ’¬ —ß‡§√“–Àå (v/v) ∑’Ë‡À¡“– ¡‰ª„™â°—∫πÈ”‡ ’¬

¬âÕ¡ºâ“®“°‚√ß¬âÕ¡ºâ“‰À¡·ÀàßÀπ÷Ëß„πµ”∫≈∫â“π‡™’¬ß Õ”‡¿ÕÀπÕßÀ“π ®—ßÀ«—¥Õÿ¥√∏“π’ ∑¥ Õ∫À“ª√– ‘∑∏‘¿“æ°“√

°”®—¥ ’ æ’‡Õ™ ´’‚Õ¥’  “√·¢«π≈Õ¬ ·≈–ª√‘¡“≥ “√≈–≈“¬πÈ”∑—ÈßÀ¡¥ π”¡“«‘‡§√“–Àå¥â«¬§à“ ∂‘µ‘√âÕ¬≈–, §à“‡©≈’Ë¬,

One way ANOVA ·≈– Bonferroni

º≈°“√»÷°…“æ∫«à“ ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’¥â«¬∂à“π¬“ß√∂¬πµå ·≈–·°≈∫¥”„ππÈ”‡ ’¬ —ß‡§√“–Àå„°≈â‡§’¬ß

°—π ‚¥¬ ¿“«–∑’Ë‡À¡“– ¡„π°“√°”®—¥ ’„ππÈ”‡ ’¬ —ß‡§√“–Àå§«“¡‡¢â¡ ’ 0.1 °√—¡/≈‘µ√ „™â —¥ à«π “√¥Ÿ¥´—∫ : πÈ”‡ ’¬

 —ß‡§√“–Àå 5:8 √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 13 ™¡. ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈– 80.66 ·≈– 80.15 µ“¡≈”¥—∫

√Õß≈ß¡“§◊Õ §«“¡‡¢â¡ ’ 0.2 °√—¡/≈‘µ√ „™â —¥ à«π “√¥Ÿ¥´—∫ : πÈ”‡ ’¬ —ß‡§√“–Àå 5:8 √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 9 ™¡.

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈– 74.25 ·≈– 70.56 µ“¡≈”¥—∫ ·≈–§«“¡‡¢â¡ ’ 0.3 °√—¡/≈‘µ√ „™â —¥ à«π “√¥Ÿ¥´—∫ :

πÈ”‡ ’¬  —ß‡§√“–Àå 5:8 √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 8 ™¡. ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈– 60.48 ·≈– 55.25 µ“¡≈”¥—∫

´÷Ëß§«“¡‡¢â¡ ’À≈—ß°“√∫”∫—¥‰¡à‡ªìπ∑’Ëπà“√—ß‡°’¬®  à«πª√– ‘∑∏‘¿“æ°“√°”®—¥ ’„ππÈ”‡ ’¬¬âÕ¡ºâ“ „™â —¥ à«π “√¥Ÿ¥´—∫ :

πÈ”‡ ’¬¬âÕ¡ºâ“ (v/v) 5:8 √–¬–‡«≈“·™à “√¥Ÿ¥´—∫ 9 ™¡. ∑’Ëæ’‡Õ™ 8.1 æ∫«à“ ·°≈∫¥”¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’¥’°«à“

∂à“π¬“ß√∂¬πµå ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’√âÕ¬≈– 34.63  à«π§à“´’‚Õ¥’  “√·¢«π≈Õ¬ ·≈–ª√‘¡“≥ “√≈–≈“¬πÈ”∑—ÈßÀ¡¥

ºà“π‡°≥±å¡“µ√∞“ππÈ”∑‘Èß®“°‚√ßß“πÕÿµ “À°√√¡ ¥—ßπ—Èπ·°≈∫¥” ®÷ß‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√∫”∫—¥πÈ”‡ ’¬ ’¬âÕ¡¢Õß

 ∂“πª√–°Õ∫°“√∑’Ë¡’ª√‘¡“≥πÈ”‡ ’¬‰¡à¡“° ‚¥¬·™à·°≈∫¥”µ“¡√–¬–‡«≈“∑’Ë°”Àπ¥°àÕπª≈àÕ¬πÈ”∑‘Èß≈ß Ÿà ‘Ëß·«¥≈âÕ¡

§” ”§—≠ : °“√°”®—¥ ’¬âÕ¡ºâ“ ∂à“π¬“ß√∂¬πµå ·°≈∫¥”
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∫∑π”

Õÿµ “À°√√¡ ‘Ëß∑Õ„πª√–‡∑»‰∑¬‰¥â√—∫°“√ àß‡ √‘¡

Õ¬à“ß¡“°„π¿“§Õÿµ “À°√√¡¢π“¥„À≠à ®“° ∂‘µ‘®”π«π

‚√ßß“πÕÿµ “À°√√¡ ‘Ëß∑Õ·≈–‡§√◊ËÕßπÿàßÀà¡∑’Ë®¥∑–‡∫’¬π

 – ¡∂÷ßªï 2550 ¡’®”π«π‚√ßß“π ‘Ëß∑Õ·≈–‡§√◊ËÕßπÿàßÀà¡

∑—Èß ‘Èπ 5,603 ‚√ßß“π1 ·≈–„π¿“§Õÿµ “À°√√¡¢π“¥‡≈Á°∑’Ë

¡’°“√ àß‡ √‘¡„π√Ÿª·∫∫‚§√ß°“√Àπ÷Ëßµ”∫≈ Àπ÷Ëßº≈‘µ¿—≥±å

(OTOP) ´÷Ëß®“°√“¬ß“π°“√¢÷Èπ∑–‡∫’¬π ‘π§â“ OTOP æ∫«à“

¡’°≈ÿà¡Õ“™’æ∑Õºâ“∑—ÈßÀ¡¥ 122 °≈ÿà¡2 ́ ÷Ëß„π°√√¡«‘∏’°“√º≈‘µ

 ‘Ëß∑Õ ‡™àπ °“√¢®—¥ ‘Ëß °ª√° °“√øÕ°¢“« ·≈–°“√¬âÕ¡ ’

∑’Ë¡’°“√„™âπÈ”  ’¬âÕ¡ °√¥ ¥à“ß  “√‡§¡’ ·≈– “√µ°·µàß

®”π«π¡“° °àÕ„Àâ‡°‘¥ªí≠À“ ‘Ëß·«¥≈âÕ¡ ”§—≠§◊Õ ¡≈æ‘…

∑“ßπÈ” ∑”„Àâ‡°‘¥§«“¡ °ª√°ÕÕ°¡“°—∫πÈ” πÕ°®“°π’È

 ’¬âÕ¡∑’Ë„™â„πªí®®ÿ∫—π¡’≈—°…≥–∑’Ë‰¡à∂Ÿ°¬àÕ¬ ≈“¬‰¥âßà“¬

∑”„Àâ‡°‘¥°“√µ°§â“ß ·≈–À“°„™â ’∑’Ë¡’‚≈À–Àπ—°º ¡Õ¬Ÿà

Õ“®À≈ß‡À≈◊Õ ́ ÷ËßÀ“°¡’Õ¬Ÿà„ππÈ”∑‘Èß¡“°®–‡ªìπÕ—πµ√“¬µàÕ

 —µ«åπÌÈ“ À√◊Õæ◊™πÈ”·≈–Õ“®‡¢â“¡“„πÀà«ß‚ à́Õ“À“√ ́ ÷Ëß¡’º≈

°√–∑∫µàÕ¡πÿ…¬å‚¥¬µ√ß ≈—°…≥–πÈ”‡ ’¬¢ÕßÕÿµ “À°√√¡

øÕ°¬âÕ¡ ¡’ª√‘¡“≥ “√Õ‘π∑√’¬å ¡’§à“§«“¡‡ªìπ°√¥‡ªìπ

¥à“ß (pH)  ¿“æ¥à“ß (Alkalinity) Õÿ≥À¿Ÿ¡‘ ª√‘¡“≥¢Õß·¢Áß

·¢«π≈Õ¬∑—ÈßÀ¡¥ (TDS) ·≈–§«“¡‡¢â¡¢Õß ’ Ÿß  à«πª√‘¡“≥

‚≈À–Àπ—°§àÕπ¢â“ßµË”2 ¥—ßπ—Èπ ‡æ◊ËÕ‡ªìπ°“√√—°…“ ¿“æ

·«¥≈âÕ¡ ‚√ßß“πµâÕß¡’°√–∫«π°“√∫”∫—¥πÈ”‡ ’¬„Àâ‡ªìπ‰ª

µ“¡§ÿ≥≈—°…≥–¢ÕßπÈ”∑‘Èß∑’Ë√–∫“¬ÕÕ°®“°‚√ßß“πµ“¡

ª√–°“»°√–∑√«ßÕÿµ “À°√√¡ ©∫—∫∑’Ë 2 ÕÕ°µ“¡§«“¡

„πæ√–√“™∫—≠≠—µ‘‚√ßß“π 2535

 ’¬âÕ¡ à«π„À≠à≈–≈“¬πÈ”‰¥â Õπÿ¿“§¢Õß ’¬âÕ¡®–

≈–≈“¬‡®◊Õªπ·≈–·¢«π≈Õ¬Õ¬Ÿà„ππÈ” ‰¡à “¡“√∂∂Ÿ°°”®—¥

ÕÕ°‰ª¥â«¬«‘∏’µ°µ–°Õπ∑“ß∏√√¡™“µ‘ ´÷Ëßº≈‡ ’¬∑’Ë‡°‘¥®“°

 ’¬âÕ¡πÕ°®“°®–∑”„Àâ·À≈àßπÈ”∏√√¡™“µ‘¢“¥§«“¡ «¬ß“¡

·≈â« ¬—ß≈¥Õ—µ√“°“√∂à“¬‡∑ÕÕ° ‘́‡®π®“°∫√√¬“°“» Ÿàº‘«πÈ”

·≈–∫¥∫—ß§«“¡‡¢â¡· ßÕ“∑‘µ¬å∑’Ë àÕßºà“π≈ß Ÿàº‘«πÈ” ‡ªìπ

º≈„Àâæ◊™πÈ”  “À√à“¬‰¡à “¡“√∂ —ß‡§√“–Àå· ß‰¥â ª√‘¡“≥

ÕÕ°´‘‡®π≈–≈“¬πÈ”≈¥≈ß  —µ«åπÈ”Õ“®µ“¬‰¥â·≈– —µ«åπÈ”

·≈–æ◊™πÈ”Õ“® – ¡ “√æ‘…‰¥âÕ“®‡ªìπÕ—πµ√“¬µàÕºŸâÕÿª‚¿§

‰¥â

‚¥¬∑—Ë«‰ª°√–∫«π°“√∫”∫—¥πÈ”‡ ’¬∑’Ë¡’§«“¡‡¢â¡¢Õß

 ’ Ÿß „™â«‘∏’°“√∑“ß°“¬¿“æ·≈–‡§¡’ ‡™àπ °“√„™â‚Õ‚´π

(Ozone Treatment) °“√·≈°‡ª≈’Ë¬πÕ‘ÕÕπ (Ion Exchange)

‚¥¬„™â‡√´‘π °“√°√Õß¥â«¬·ºàπ‡¬◊ËÕ (Membrane Filtration)

°“√µ°µ–°Õπ¥â«¬ “√‡§¡’ (Chemical Coagulation) °“√

¥Ÿ¥´—∫¥â«¬∂à“π°—¡¡—πµå ∂à“π·Õπ∑√“‰´µå ´÷Ëß§à“„™â®à“¬„π

°“√∫”∫—¥ Ÿß ®÷ß‰¥â¡’°“√æ‘®“√≥“À“«— ¥ÿ∑’Ë¡’√“§“∂Ÿ° ‚¥¬

‡≈◊Õ°„™â«— ¥ÿ®“°∏√√¡™“µ‘ ‡™àπ ‡√´‘π®“°™“πÕâÕ¬ ‡√´‘π

®“°º—°µ∫™«“ ∂à“π°—¡¡—πµå®“°°–≈“¡–æ√â“« ∂à“π°—¡¡—πµå

®“°‰¡â¬Ÿ§“≈‘ªµ—  ·≈–‡≈◊Õ°„™â«— ¥ÿ∑’Ë‡ªìπ¢Õß‡ ’¬‡À≈◊Õ„™â

‡™àπ ´‘≈‘°“-Õ≈Ÿ¡‘π“∑’Ë„™â·≈â« ®“°°“√»÷°…“∑¥≈Õß‡∫◊ÈÕßµâπ

„π°“√§—¥‡≈◊Õ°„™â “√¥Ÿ¥´—∫ ’ æ∫«à“·°≈∫¥”¡’ª√– ‘∑∏‘¿“æ

°“√°”®—¥ ’ √âÕ¬≈– 40.05 ∂à“π°—¡¡—πµå¡’ª√– ‘∑∏‘¿“æ

°“√°”®—¥ ’√âÕ¬≈– 31.89 ∂à“π¬“ß√∂¬πµå ¡’ª√– ‘∑∏‘¿“æ

°“√°”®—¥ ’ √âÕ¬≈– 24.49 ·≈–∂à“π·Õπ∑√“‰´µå ¡’

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈– 14.80 ·µà‡¡◊ËÕæ‘®“√≥“

∂÷ß “√¥Ÿ¥´—∫ ’∑’Ë™“«∫â“π®–π”‰ª„™â„πæ◊Èπ∑’Ë‰¥â §◊Õ∂à“π

¬“ß√∂¬πµå ·≈–·°≈∫¥” ‡æ√“–¡’√“§“∂Ÿ°·≈– “¡“√∂À“

‰¥âßà“¬„π∑âÕß∂‘Ëπ

∂à“π¬“ß√∂¬πµå∑’Ë‡ªìπ«— ¥ÿ∑’Ë‡À≈◊Õ®“°°√–∫«π°“√

‰æ‚√‰≈´‘ ¬“ß√∂¬πµå„π°“√º≈‘µπÈ”¡—π‡™◊ÈÕ‡æ≈‘ß ‰¥â®“°

°√–∫«π°“√‰æ‚√‰≈´‘ ‡º“¬“ß√∂¬πµå∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß „π

 ¿“«–∑’Ë¡’ÕÕ°´‘‡®πµË” ‚¥¬§«“¡√âÕπ®– ≈“¬Õ–µÕ¡

µà“ßÊ ∑’Ë‰¡à„™à§“√å∫Õπ ‡™àπ ÕÕ°´‘‡®π ‰π‚µ√‡®π ·≈–

‰Œ‚¥√‡®π ®π‡À≈◊ÕÕ–µÕ¡¢Õß§“√å∫Õπ∑’Ë¡’√Ÿª·∫∫·≈–

‡°‘¥°“√ √â“ß«ß·À«πÕ–‚√¡“µ‘°‡™◊ËÕ¡‚¬ß°—πÕ¬à“ß‰¡à‡ªìπ

√–‡∫’¬∫ ∑”„Àâ‡°‘¥™àÕß«à“ßÀ√◊Õ‚æ√ß ‚¥¬™àÕß«à“ß®–‡ªìπ

√Ÿæ√ÿπ∑’Ë¡’§«“¡ “¡“√∂„π°“√¥Ÿ¥´—∫  à«π·°≈∫¥”‡ªìπ«— ¥ÿ

∑’Ë‡À≈◊Õ®“°°“√‡º“·°≈∫¥â«¬Õÿ≥À¿Ÿ¡‘ Ÿß®“°‚√ß ’¢â“« ´÷Ëß

·°≈∫¥”¡’Õß§åª√–°Õ∫¢Õß ‘́≈‘°“·≈–§“√å∫Õπ §«“¡√âÕπ∑’Ë

„™â‡º“·°≈∫∑”„Àâ‡°‘¥√Ÿæ√ÿπ∑’Ë¡’§«“¡ “¡“√∂„π°“√¥Ÿ¥´—∫

°“√«‘®—¬§√—Èßπ’È®÷ßπ”∂à“π¬“ß√∂¬πµå·≈–·°≈∫¥”¡“‡ªìπ “√

¥Ÿ¥´—∫‡æ◊ËÕ°”®—¥ ’„ππÈ”‡ ’¬®“°°“√¬âÕ¡ºâ“ ‡ªìπ·π«∑“ßÀπ÷Ëß

„π°“√„™âª√–‚¬™πå®“°«— ¥ÿ‡À≈◊Õ„™â®“°°√–∫«π°“√

‰æ‚√‰≈´‘ ¬“ß√∂¬πµå ·≈–°“√‡º“·°≈∫¢Õß‚√ß ’¢â“«
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1. ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ·≈– ¿“«–∑’Ë‡À¡“– ¡

¢Õß∂à“π¬“ß√∂¬πµå·≈–·°≈∫¥”„π°“√°”®—¥ ’„ππÈ”‡ ’¬
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2. ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ¢Õß∂à“π¬“ß√∂¬πµå·≈–

·°≈∫¥” „π°“√°”®—¥ ’¬âÕ¡ºâ“™π‘¥≈–≈“¬πÈ”„ππÈ”‡ ’¬

 —ß‡§√“–Àå

3. ‡æ◊ËÕ»÷°…“ª√– ‘∑∏‘¿“æ¢Õß∂à“π¬“ß√∂¬πµå·≈–

·°≈∫¥”„π°“√°”®—¥ ’ ́ ’‚Õ¥’  “√·¢«π≈Õ¬  “√≈–≈“¬πÈ”

∑—ÈßÀ¡¥ §à“æ’‡Õ™„ππÈ”‡ ’¬¬âÕ¡ºâ“

§”®”°—¥§«“¡
πÈ”‡ ’¬¬âÕ¡ºâ“ À¡“¬∂÷ß πÈ”‡ ’¬∑’Ë‡°‘¥®“°°√–∫«π°“√

∑”§«“¡ –Õ“¥ °“√øÕ°¢“« °“√™ÿ∫¡—π ·≈–°“√¬âÕ¡ ’

¥â«¬ ’πÈ”‡ß‘π¢Õß‚√ßß“πº≈‘µºâ“‰À¡·ÀàßÀπ÷Ëß„πµ”∫≈

∫â“π‡™’¬ß Õ”‡¿ÕÀπÕßÀ“π ®—ßÀ«—¥Õÿ¥√∏“π’

πÈ”‡ ’¬ —ß‡§√“–Àå À¡“¬∂÷ß πÈ”ª√–ª“∑’Ëº ¡°—∫

 ’¬âÕ¡ºâ“™π‘¥≈–≈“¬πÈ” §◊Õ  ’‰¥‡√Á°∑å ‚∑π ’πÈ”‡ß‘π ¡’ ¿“æ

æ’‡Õ™‰¡àµà“ß°—∫πÈ”‡ ’¬¬âÕ¡ºâ“ §◊Õ 7.4-7.6

∂à“π¬“ß√∂¬πµå À¡“¬∂÷ß ∂à“π∑’Ë ‡À≈◊Õ®“°

°√–∫«π°“√‰æ‚√‰≈´‘  (Pyrolysis) ¬“ß√∂¬πµå‡æ◊ËÕº≈‘µ

πÈ”¡—π‡™◊ÈÕ‡æ≈‘ß¢Õß‚√ßß“π·ÀàßÀπ÷Ëß π”¡“∫¥„Àâ‰¥â¢π“¥

0.1-0.5 ‡´πµ‘‡¡µ√ π”‰ª≈â“ß¥â«¬πÈ”ª√–ª“®ππÈ”∑’Ë≈â“ß¡’

§«“¡„  ‰¡à¡’ ’¥”

·°≈∫¥” À¡“¬∂÷ß ·°≈∫∑’Ë‡À≈◊Õ®“°°“√‡º“·°≈∫

¢â“«‡Àπ’¬«æ—π∏ÿå °¢.6 ¢Õß‚√ß ’¢â“«π”‰ª≈â“ß¥â«¬πÈ”ª√–ª“

®ππÈ”∑’Ë≈â“ß¡’§«“¡„  ‰¡à¡’ ’¥”

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ À¡“¬∂÷ß §à“√âÕ¬≈–

¢Õß°“√≈¥≈ß¢Õß§à“°“√¥Ÿ¥°≈◊π· ß¢Õßµ—«Õ¬à“ß‡¡◊ËÕ„™â

§«“¡¬“«§≈◊Ëπ∑’Ë¡’°“√¥Ÿ¥°≈◊π· ß Ÿß ÿ¥¥â«¬‡§√◊ËÕß ‡ª°

‚µ√‚ø‚µ¡‘‡µÕ√å ´÷Ëß°“√«—¥ª√– ‘∑∏‘¿“æ„π°“√«‘®—¬π’È«—¥

„π√Ÿª√âÕ¬≈– ¥—ß ¡°“√

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ = §à“°“√¥Ÿ¥°≈◊π· ß°àÕπ°“√∑¥≈Õß-§à“°“√¥Ÿ¥°≈◊π· ßÀ≈—ß°“√∑¥≈Õß
§à“°“√¥Ÿ¥°≈◊π· ß°àÕπ°“√∑¥≈Õß

X 100

«‘∏’¥”‡π‘π°“√«‘®—¬
°“√∑¥ Õ∫À“ª√– ‘∑∏‘¿“æ¢Õß∂à“π¬“ß√∂¬πµå

·≈–·°≈∫¥”„π°“√°”®—¥ ’®“°πÈ”‡ ’¬ —ß‡§√“–Àå

1. π”πÈ”‡ ’¬ —ß‡§√“–Àå§«“¡‡¢â¡ ’ 0.1, 0.2 ·≈–

0.3 °√—¡/≈‘µ√ «—¥§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬‡§√◊ËÕß ‡ª°‚µ√-

‚ø‚µ¡‘‡µÕ√å‚¥¬„™â§«“¡¬“«§≈◊Ëπ 555 π“‚π‡¡µ√

2. π”πÈ”‡ ’¬ —ß‡§√“–Àå®“°¢—ÈπµÕπ∑’Ë 5.1 ª√‘¡“µ√

800 ¡‘≈≈‘≈‘µ√ „ à„π∫’°‡°Õ√å ¢π“¥ 1 ≈‘µ√

3. π”∂à“π¬“ß√∂¬πµå  —¥ à«π∂à“π¬“ß√∂¬πµå :

πÈ”‡ ’¬ —ß‡§√“–Àå 5 √–¥—∫„ à„ππÈ”‡ ’¬ —ß‡§√“–Àå∑’Ë§«“¡

‡¢â¡ ’ 0.1, 0.2 ·≈– 0.3 °√—¡/≈‘µ√ ·≈â«°«π‡√Á« 100 √Õ∫/

π“∑’ ‡ªìπ‡«≈“ 1 π“∑’ ·≈–°«π™â“∑’Ë§«“¡‡√Á« 30 √Õ∫/π“∑’

‡ªìπ‡«≈“ 30 π“∑’ ®“°π—Èπµ—Èß∑‘Èß‰«â„Àâµ°µ–°Õπ ·≈–«—¥§à“

°“√¥Ÿ¥°≈◊π· ß∑ÿ°Ê 1 ™¡. ¬ÿµ‘°“√∑¥≈Õß‡¡◊ËÕπÈ”‡ ’¬¡’

§«“¡‡¢â¡ ’À≈—ß°“√∑¥≈ÕßµË”∑’Ë ÿ¥·≈–À“ª√– ‘∑∏‘¿“æ

°“√°”®—¥ ’„π√Ÿª√âÕ¬≈–

4. π”·°≈∫¥” —¥ à«π·°≈∫¥”: πÈ”‡ ’¬ —ß‡§√“–Àå

5 √–¥—∫ ∑¥≈Õßµ“¡¢—ÈπµÕπ∑’Ë 1.2 ·≈– 1.3

°“√À“ª√– ‘∑∏‘¿“æ “√¥Ÿ¥´—∫„π°“√°”®—¥ ’ pH

´’‚Õ¥’  “√·¢«π≈Õ¬ ª√‘¡“≥ “√≈–≈“¬πÈ”∑—ÈßÀ¡¥„π

πÈ”‡ ’¬¬âÕ¡ºâ“

1. π”πÈ”‡ ’¬¬âÕ¡ºâ“ «—¥§à“°“√¥Ÿ¥°≈◊π· ß¥â«¬

‡§√◊ËÕß ‡ª°‚µ√‚ø‚µ¡‘‡µÕ√å„™â§«“¡¬“«§≈◊Ëπ 555 π“‚π

‡¡µ√ ·≈–«—¥§à“ pH °àÕπ°“√∑¥≈Õß

2. π”πÈ”‡ ’¬¬âÕ¡ºâ“ª√‘¡“µ√ 800 ¡‘≈≈‘≈‘µ√ „ à„π

∫’°‡°Õ√å¢π“¥ 1 ≈‘µ√

3. π”∂à“π¬“ß√∂¬πµå ‚¥¬„™â —¥ à«πª√‘¡“µ√ “√

¥Ÿ¥ —́∫:πÈ”‡ ’¬ —ß‡§√“–Àå∑’Ë¡’ª√– ‘∑∏‘¿“æ¥’∑’Ë ÿ¥„π¢—ÈπµÕπ

°“√∑¥≈Õß∑’Ë 1 „ à„ππÈ”‡ ’¬¬âÕ¡ºâ“ ·≈â«°«π‡√Á« 100 √Õ∫/

π“∑’ ‡ªìπ‡«≈“ 1 π“∑’ ·≈–°«π™â“∑’Ë§«“¡‡√Á« 30 √Õ∫/

π“∑’ ‡ªìπ‡«≈“ 30 π“∑’ ®“°π—Èπ µ—Èß∑‘Èß‰«â„Àâµ°µ–°Õπ

·≈–«—¥§à“°“√¥Ÿ¥°≈◊π· ß∑ÿ°Ê 1 ™¡. ¬ÿµ‘°“√∑¥≈Õß‡¡◊ËÕ

πÈ”‡ ’¬∑’Ë¡’§«“¡‡¢â¡ ’À≈—ß°“√∑¥≈ÕßµË”∑’Ë ÿ¥ ·≈â«π”‰ª

«—¥§à“¥Ÿ¥°≈◊π· ßæ√âÕ¡∑—ÈßÀ“ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’„π

√Ÿª√âÕ¬≈– ·≈–«—¥§à“ pH À≈—ß°“√∑¥≈Õßπ”·°≈∫¥”

¡“∑¥≈Õßµ“¡¢—ÈπµÕπ∑’Ë 2 ·≈– 3
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¿“æ∑’Ë 1 ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’πÈ”‡ ’¬ —ß‡§√“–Àå¢Õß∂à“π¬“ß√∂¬πµå§«“¡‡¢â¡ ’ 0.1 °√—¡/≈‘µ√

0.0187 °√—¡/≈‘µ√ √Õß≈ß¡“§◊Õ 5 : 8 √–¬–‡«≈“°“√·™à∂à“π

¬“ß√∂¬πµå 12 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈– 80.41

§«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.0190 °√—¡/≈‘µ√ ·≈– 1 : 8 √–¬–‡«≈“

°“√·™à∂à“π¬“ß√∂¬πµå 1 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’

µË”∑’Ë ÿ¥ √âÕ¬≈– 14.76 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.0825 °√—¡/≈‘µ√

´÷ËßπÈ”‡ ’¬ —ß‡§√“–Àå¬—ß¡’§«“¡‡¢â¡ ’‡ªìπ∑’Ëπà“√—ß‡°’¬® ·≈–

ª√– ‘∑∏‘¿“æ°“√°“√®—¥ ’ √âÕ¬≈– 70 ¢÷Èπ‰ª §◊Õ ®ÿ¥∑’Ë∑”„Àâ

πÈ”‡ ’¬ —ß‡§√“–Àå¡’ ’‰¡à‡ªìπ∑’Ëπà“√—ß‡°’¬® ¥—ß¿“æ∑’Ë 1

º≈°“√«‘®—¬
ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’„ππÈ”‡ ’¬ —ß‡§√“–Àå

¢Õß∂à“π¬“ß√∂¬πµå·≈–·°≈∫¥”
ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’¢Õß∂à“π¬“ß√∂¬πµå

§«“¡‡¢â¡ ’√–¥—∫µà“ßÊ
πÈ”‡ ’¬ —ß‡§√“–Àå§«“¡‡¢â¡ ’ 0.1 °√—¡/≈‘µ√ ‡¡◊ËÕ„™â

 —¥ à«π∂à“π¬“ß√∂¬πµå : πÈ”‡ ’¬ —ß‡§√“–Àå (v/v) æ∫«à“

5 : 8 √–¬–‡«≈“°“√·™à∂à“π¬“ß√∂¬πµå 13 ™¡. ¡’ª√– ‘∑∏‘¿“æ

°“√°”®—¥ ’ Ÿß∑’Ë ÿ¥ √âÕ¬≈– 80.66 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ

πÈ”‡ ’¬ —ß‡§√“–Àå§«“¡‡¢â¡ ’ 0.2 °√—¡/≈‘µ√ ‡¡◊ËÕ„™â

 —¥ à«π∂à“π¬“ß√∂¬πµå : πÈ”‡ ’¬  —ß‡§√“–Àå (v/v) æ∫«à“

5 : 8 √–¬–‡«≈“°“√·™à∂à“π¬“ß√∂¬πµå 10 ™¡. ¡’

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ Ÿß∑’Ë ÿ¥ √âÕ¬≈– 76.06 §«“¡‡¢â¡

 ’∑’Ë‡À≈◊Õ 0.0515 °√—¡/≈‘µ√ √Õß≈ß¡“§◊Õ 1 : 2 √–¬–‡«≈“

°“√·™à∂à“π¬“ß√∂¬πµå 10 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’

√âÕ¬≈– 75.49 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.0532 °√—¡/≈‘µ√ ·≈–

1 : 8 ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’µË”∑’Ë ÿ¥ √âÕ¬≈– 8.82

§«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.1961 °√—¡/≈‘µ√ ´÷ËßπÈ”‡ ’¬ —ß‡§√“–Àå

¬—ß¡’§«“¡‡¢â¡ ’‡ªìπ∑’Ëπà“√—ß‡°’¬®·≈–ª√– ‘∑∏‘¿“æ°“√®—¥ ’

√âÕ¬≈– 90 ¢÷Èπ‰ª §◊Õ®ÿ¥∑’Ë∑”„ÀâπÈ”‡ ’¬ —ß‡§√“–Àå¡’ ’‰¡à‡ªìπ

∑’Ëπà“√—ß‡°’¬® ¥—ß¿“æ∑’Ë 2
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¿“æ∑’Ë 2 ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’πÈ”‡ ’¬ —ß‡§√“–Àå¢Õß∂à“π¬“ß√∂¬πµå§«“¡‡¢â¡ ’ 0.2 °√—¡/≈‘µ√
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πÈ”‡ ’¬ —ß‡§√“–Àå§«“¡‡¢â¡ ’ 0.3 °√—¡/≈‘µ√ ‡¡◊ËÕ„™â

 —¥ à«π∂à“π¬“ß√∂¬πµå : πÈ”‡ ’¬ —ß‡§√“–Àå (v/v) æ∫«à“

5 : 8 √–¬–‡«≈“°“√·™à∂à“π¬“ß√∂¬πµå 8 ™¡. ¡’ª√– ‘∑∏‘¿“æ

°“√°”®—¥ ’ Ÿß∑’Ë ÿ¥ √âÕ¬≈– 59.32 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.1156

°√—¡/≈‘µ√ √Õß≈ß¡“ §◊Õ 1 : 2 √–¬–‡«≈“°“√·™à∂à“π

¬“ß√∂¬πµå 8 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈–

58.72 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.1175 °√—¡/≈‘µ√ ·≈– 1 : 8

√–¬–‡«≈“°“√·™à∂à“π¬“ß√∂¬πµå 1 ™¡. ¡’ª√– ‘∑∏‘¿“æ

°“√°”®—¥ ’µË”∑’Ë ÿ¥ √âÕ¬≈– 10.23 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ

0.2550 °√—¡/≈‘µ√ ´÷ËßπÈ”‡ ’¬ —ß‡§√“–Àå¬—ß¡’§«“¡‡¢â¡ ’∑’Ë

‡ªìππà“√—ß‡°’¬® ·≈–ª√– ‘∑∏‘¿“æ°“√°“√®—¥ ’ √âÕ¬≈– 93

¢÷Èπ‰ª §◊Õ®ÿ¥∑’Ë∑”„ÀâπÈ”‡ ’¬ —ß‡§√“–Àå¡’ ’‰¡à‡ªìπ∑’Ëπà“√—ß‡°’¬®

÷́Ëß·π«‚πâ¡¢Õßª√– ‘∑∏‘¿“æ°“√°”®—¥ ’®–¡’·π«‚πâ¡ Ÿß¢÷Èπ

‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“µ√ “√¥Ÿ¥´—∫ ¥—ß¿“æ∑’Ë 3

¿“æ∑’Ë 3 ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’πÈ”‡ ’¬ —ß‡§√“–Àå¢Õß∂à“π¬“ß√∂¬πµå§«“¡‡¢â¡ ’ 0.3 °√—¡/≈‘µ√
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1:4
3:8
1:2
5:8
 ’‰¡àπà“√—ß‡°’¬®

22.81

46.83 47.35 50.74 51.52 53.34 53.77 59.32 59.32 59.32

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’¢Õß∂à“π¬“ß√∂¬πµå „π

πÈ”‡ ’¬ —ß‡§√“–Àå∑’Ë§«“¡‡¢â¡ ’√–¥—∫µà“ßÊ ·≈–√–¬–‡«≈“

·™àµà“ß°—π ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¥â«¬ ∂‘µ‘ ANOVA

æ∫«à“ ¡’Õ¬à“ßπâÕ¬Àπ÷Ëß§Ÿà§«“¡‡¢â¡ ’ ∑’Ë√–¬–‡«≈“·™àµà“ß°—π

¡’ª√– ‘∑∏‘¿“æ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-

value < 0.001) ·≈–°“√∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß§Ÿà

¥â«¬ Bonferroni æ∫«à“ πÈ”‡ ’¬ —ß‡§√“–Àå∑’Ë§«“¡‡¢â¡ ’ 0.1

°√—¡/≈‘µ√ ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’∑’Ë√–¬–

‡«≈“°“√·™à√–À«à“ß 1 ™¡. °—∫ 8 - 13 ™¡. ·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001, 95% confidence

interval -71.12 to -8.45) √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 2 ™¡.

°—∫ 10 - 13 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-

value = 0.006, 95% confidence interval -67.78 to -5.11)

πÈ”‡ ’¬ —ß‡§√“–Àå∑’Ë§«“¡‡¢â¡ ’ 0.2 °√—¡/≈‘µ√

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’∑’Ë√–¬–‡«≈“·™à√–À«à“ß 1 ™¡.

°—∫ 6 - 10 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-

value < 0.008, 95% confidence interval -47.92 to -3.53)

√–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 2 ™¡. °—∫ 8 ·≈– 10 ™¡.

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.045,

95% confidence interval -44.60 to -0.21)

πÈ”‡ ’¬ —ß‡§√“–Àå∑’Ë§«“¡‡¢â¡ ’ 0.3 °√—¡/≈‘µ√

‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’∑’Ë√–¬–‡«≈“°“√·™à

√–À«à“ß 1 ™¡. °—∫ 6 - 10 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001, 95% confidence interval

-43.46 to -13.46) √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 2 ™¡. °—∫

6 - 10 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value

< 0.001, 95% confidence interval -36.16 to -6.16) √–¬–

‡«≈“°“√·™à “√¥Ÿ¥´—∫ 3 ™¡. °—∫ 7 - 10 ™¡. ·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.002, 95% confidence

interval -33.74 to -3.75) √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 4 ™¡.

°—∫ 8 - 1 0 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-

value < 0.014, 95% confidence interval -31.62 to -1.62)

·≈–√–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 5 ™¡. °—∫ 9 - 10 ™¡.

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.027, 95%

confidence interval -30.83 to -0.84)

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’¢Õß∂à“π¬“ß√∂¬πµå „π

πÈ”‡ ’¬ —ß‡§√“–Àå∑’Ë§«“¡‡¢â¡ ’√–¥—∫µà“ßÊ ·≈– —¥ à«π∂à“π

¬“ß√∂¬πµå : πÈ”‡ ’¬ —ß‡§√“–Àåµà“ß°—π‡ª√’¬∫‡∑’¬∫§«“¡

·µ°µà“ß¥â«¬ ANOVA æ∫«à“ ¡’Õ¬à“ßπâÕ¬Àπ÷Ëß§Ÿà¢Õß§«“¡

‡¢â¡ ’∑’Ë —¥ à«π∂à“π¬“ß√∂¬πµå : πÈ”‡ ’¬ —ß‡§√“–Àåµà“ß°—π
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¡’ª√– ‘∑∏‘¿“æ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-

value < 0.001) ·≈–°“√∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß§Ÿà¥â«¬

Bonferroni æ∫«à“ πÈ”‡ ’¬ —ß‡§√“–Àå∑’Ë§«“¡‡¢â¡ ’ 0.1 °√—¡/

≈‘µ√ ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’∑’Ë —¥ à«πµà“ßÊ

 à«π„À≠à·µ°µà“ß°—π ¬°‡«âπ  —¥ à«π 3:8 °—∫ 1:2 (p-value

> 0.999, 95% Confidence Interval -11.84 to 4.43)  à«π

§«“¡‡¢â¡ ’ 0.2 °√—¡/≈‘µ√ æ∫«à“  à«π„À≠à·µ°µà“ß°—π

¬°‡«âπ 1:8 °—∫ 1:4, 3:8 °—∫ 1:2, 1:2 °—∫ 5:8 (p-value >

0.999, 95% Confidence Interval -10.17 to 7.24) ·≈–

§«“¡‡¢â¡ ’ 0.3 °√—¡/≈‘µ√ 1:4 °—∫ 3:8 ·≈– 3:8 °—∫ 1:2

(p-value > 0.999, 95% Confidence Interval -11.84 to 4.43)

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’¢Õß·°≈∫¥” §«“¡‡¢â¡ ’

√–¥—∫µà“ß Ê

πÈ”‡ ’¬ —ß‡§√“–Àå§«“¡‡¢â¡ ’ 0.1 °√—¡/≈‘µ√ ‡¡◊ËÕ„™â

 —¥ à«π·°≈∫¥” : πÈ”‡ ’¬ —ß‡§√“–Àå (v/v) æ∫«à“ 5:8

√–¬–‡«≈“°“√·™à·°≈∫¥” 13 ™¡.¡’ª√– ‘∑∏‘¿“æ°“√

°”®—¥ ’ Ÿß∑’Ë ÿ¥ √âÕ¬≈– 80.15 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.0192

°√—¡/≈‘µ√ √Õß≈ß¡“§◊Õ 5:8 √–¬–‡«≈“°“√·™à·°≈∫¥”

12 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈– 79.90 §«“¡

‡¢â¡ ’∑’Ë‡À≈◊Õ 0.0195 °√—¡/≈‘µ√ ·≈– 5:8 √–¬–‡«≈“°“√·™à

 “√¥Ÿ¥´—∫ 1 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈– 8.14

§«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.0889 °√—¡/≈‘µ√ ¥—ß¿“æ∑’Ë 4

πÈ”‡ ’¬ —ß‡§√“–Àå§«“¡‡¢â¡ ’ 0.2 °√—¡/≈‘µ√ ‡¡◊ËÕ„™â

 —¥ à«π·°≈∫¥” : πÈ”‡ ’¬ —ß‡§√“–Àå (v/v) æ∫«à“ 5:8

√–¬–‡«≈“°“√·™à·°≈∫¥” 9 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√

°”®—¥ ’ Ÿß∑’Ë ÿ¥ √âÕ¬≈– 70.56 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.0633

°√—¡/≈‘µ√ √Õß≈ß¡“§◊Õ 5:8 √–¬–‡«≈“°“√·™à·°≈∫¥”

8 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈– 70.45 §«“¡

‡¢â¡ ’∑’Ë‡À≈◊Õ 0.0636 °√—¡/≈‘µ√ ·≈– 1:8 √–¬–‡«≈“°“√

·™à·°≈∫¥” 1 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’µË”∑’Ë ÿ¥

√âÕ¬≈– 15.92 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ 0.1809 °√—¡/≈‘µ√ ¥—ß

¿“æ∑’Ë 5

¿“æ∑’Ë 4 ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’πÈ”‡ ’¬ —ß‡§√“–Àå¢Õß·°≈∫¥”§«“¡‡¢â¡ ’ 0.1 °√—¡/≈‘µ√
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¿“æ∑’Ë 6 ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’πÈ”‡ ’¬ —ß‡§√“–Àå¢Õß·°≈∫¥”§«“¡‡¢â¡ ’ 0.3 °√—¡/≈‘µ√
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πÈ”‡ ’¬ —ß‡§√“–Àå§«“¡‡¢â¡¢âπ ’ 0.3 °√—¡/≈‘µ√

æ∫«à“ ‡¡◊ËÕ„™â —¥ à«π·°≈∫¥” : πÈ”‡ ’¬ —ß‡§√“–Àå (v/v)  5:8

√–¬–‡«≈“°“√·™à·°≈∫¥” 8 ™¡. ¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥

 ’ Ÿß∑’Ë ÿ¥ √âÕ¬≈– 55.25 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ §◊Õ 0.1271 °√—¡/

≈‘µ√ √Õß≈ß¡“§◊Õ 5:8 √–¬–‡«≈“°“√·™à·°≈∫¥” 7 ™¡. ¡’

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’ √âÕ¬≈– 55.16 §«“¡‡¢â¡ ’∑’Ë‡À≈◊Õ

0.1274 °√—¡/≈‘µ√ ·≈– 1:8 √–¬–‡«≈“°“√·™à·°≈∫¥” 1 ™¡.

¡’ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’µË”∑’Ë ÿ¥ √âÕ¬≈– 13.70 §«“¡‡¢â¡

 ’∑’Ë‡À≈◊Õ 0.2452 °√—¡/≈‘µ√ ¥—ß¿“æ∑’Ë 6

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’¢Õß·°≈∫¥” „ππÈ”‡ ’¬

 —ß‡§√“–Àå∑’Ë§«“¡‡¢â¡ ’√–¥—∫µà“ßÊ ·≈–√–¬–‡«≈“·™àµà“ß

°—π ‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¥â«¬ ∂‘µ‘ ANOVA æ∫«à“

¡’Õ¬à“ßπâÕ¬Àπ÷Ëß§Ÿà§«“¡‡¢â¡ ’ ∑’Ë√–¬–‡«≈“·™àµà“ß°—π ¡’

ª√– ‘∑∏‘¿“æ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-

value < 0.001) ·≈–°“√∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß§Ÿà¥â«¬

Bonferroni æ∫«à“πÈ”‡ ’¬ —ß‡§√“–Àå∑’Ë§«“¡‡¢â¡ ’ 0.1 °√—¡/

≈‘µ√ ‡ª√’¬∫‡∑’¬∫ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’∑’Ë√–¬–‡«≈“°“√

·™à√–À«à“ß 1 ™¡. °—∫ 2 - 13 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001, 95% confidence interval

-67.73  to -47.18) √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 2 ™¡. °—∫

3 - 13 ™¡. ·µ°µà“ß °—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value

< 0.001, 95% confidence interval -53.73 to -33.19) √–¬–

‡«≈“°“√·™à “√¥Ÿ¥´—∫ 3 ™¡. °—∫ 6 - 13 ™¡. ·µ°µà“ß°—π

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001, 95% confidence

interval -41.11 to -20.57) √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 4 ™¡.

°—∫ 5 - 6 ·≈– 10 - 13 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p-value < 0.001, 95% confidence interval -31.75

to -11.20) √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 5 ™¡. °—∫ 6 - 13 ™¡.

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001, 95%

confidence interval -38.21 to -17.66) √–¬–‡«≈“°“√·™à “√

¥Ÿ¥´—∫ 6 ™¡. °—∫ 9 - 13 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p-value < 0.001, 95% confidence interval -27.88

to -7.33) ·≈–√–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 7 ™¡. °—∫ 11 -

13 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value <

0.003, 95% confidence interval -22.79 to -2.24)

§«“¡‡¢â¡ ’ 0.2 °√—¡/≈‘µ√ æ∫«à“ ª√– ‘∑∏‘¿“æ°“√

°”®—¥ ’∑’Ë√–¬–‡«≈“°“√·™à√–À«à“ß 1 ™¡. °—∫ 4 - 10 ™¡.

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001,

95% confidence interval -43.35 to -17.45) √–¬–‡«≈“°“√

·™à “√¥Ÿ¥´—∫ 2 ™¡. °—∫ 5 - 10 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’

π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001, 95% confidence

interval -39.78 to -13.88) √–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 3

™¡. °—∫ 6 - 10 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p-value < 0.001, 95% confidence interval -33.84 to -7.94)

√–¬–‡«≈“°“√·™à “√¥Ÿ¥´—∫ 4 ™¡. °—∫ 7 - 10 ™¡. ·µ°

µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.004, 95%

confidence interval -28.64 to -2.74)
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§«“¡‡¢â¡ ’ 0.3 °√—¡/≈‘µ√ æ∫«à“ ª√– ‘∑∏‘¿“æ°“√

°”®—¥ ’∑’Ë√–¬–‡«≈“°“√·™à√–À«à“ß 1 ™¡. °—∫ 3 - 10 ™¡.

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001,

95% confidence interval -37.67 to -20.44) √–¬–‡«≈“°“√

·™à√–À«à“ß 2 ™¡. °—∫ 4 - 10 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001, 95% confidence interval

-32.83 to -20.44) √–¬–‡«≈“°“√·™à√–À«à“ß 3 ™¡. °—∫ 5 -

10 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value <

0.001, 95% confidence interval -28.51 to -11.28) √–¬–‡«≈“

°“√·™à√–À«à“ß 4 ™¡. °—∫ 7 - 10 ™¡. ·µ°µà“ß°—πÕ¬à“ß

¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value < 0.001, 95% confidence

interval -20.58 to -3.36) √–¬–‡«≈“°“√·™à√–À«à“ß 5 ™¡.

°—∫ 10 ™¡. ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value

< 0.003, 95% confidence interval -19.31 to -2.10)

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’¢Õß·°≈∫¥” „ππÈ”‡ ’¬

 —ß‡§√“–Àå∑’Ë§«“¡‡¢â¡ ’√–¥—∫µà“ßÊ ·≈– —¥ à«π∂à“π¬“ß

·°≈∫¥” : πÈ”‡ ’¬ —ß‡§√“–Àåµà“ß°—π‡ª√’¬∫‡∑’¬∫§«“¡

·µ°µà“ß¥â«¬ ANOVA æ∫«à“ ¡’Õ¬à“ßπâÕ¬Àπ÷Ëß§Ÿà¢Õß§«“¡

‡¢â¡ ’∑’Ë —¥ à«π·°≈∫¥” : πÈ”‡ ’¬ —ß‡§√“–Àåµà“ß°—π¡’

ª√– ‘∑∏‘¿“æ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p-value

< 0.001) ·≈–°“√∑¥ Õ∫§«“¡·µ°µà“ß√–À«à“ß§Ÿà¥â«¬

Bonferroni æ∫«à“ πÈ”‡ ’¬ —ß‡§√“–Àå§«“¡‡¢â¡ ’ 0.1 °√—¡/

≈‘µ√ æ∫«à“  —¥ à«π·°≈∫¥” : πÈ”‡ ’¬ —ß‡§√“–Àå √–À«à“ß

1:8 °—∫ 3:8, ·≈– 1:2 ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(p - value < 0.022, 95% Confidence Interval -25.04 to

-1.11)  à«π§«“¡‡¢â¡ ’ 0.2 °√—¡/≈‘µ√ æ∫«à“ —¥ à«π·°≈∫¥”

: πÈ”‡ ’¬ —ß‡§√“–Àå √–À«à“ß 1:8 °—∫ 1:4, 3:8, 1:2 ·≈– 5:8

·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (p - value < 0.001,

95% Confidence Interval -35.89 to -18.90) ·≈–§«“¡‡¢â¡ ’

0.3 °√—¡/≈‘µ√ 1:4 °—∫ 5:8 ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß

 ∂‘µ‘ (p - value < 0.008, 95% Confidence Interval -16.74

to -1.56) ·≈– 3:8 °—∫ 5:8 ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (p - value < 0.001, 95% Confidence Interval

-18.06 to -2.88)

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’®“°πÈ”‡ ’¬¬âÕ¡ºâ“¢Õß

∂à“π¬“ß√∂¬πµå·≈–·°≈∫¥”

§ÿ≥≈—°…≥–πÈ”‡ ’¬¬âÕ¡ºâ“°àÕπ°“√∫”∫—¥ æ’‡Õ™

‡∑à“°—∫ 7.6 §à“°“√¥Ÿ¥°≈◊π· ß 0.387 §à“´’‚Õ¥’ 1,362

¡‘≈≈‘°√—¡/≈‘µ√ ª√‘¡“≥ “√·¢«π≈Õ¬ 278 ¡‘≈≈‘°√—¡/≈‘µ√

·≈–ª√‘¡“≥ “√≈–≈“¬πÈ”∑—ÈßÀ¡¥ 2,955 ¡‘≈≈‘°√—¡/≈‘µ√

À≈—ß°“√∫”∫—¥‚¥¬„™â —¥ à«π∂à“π¬“ß√∂¬πµå : πÈ”‡ ’¬

¬âÕ¡ºâ“ (v/v) 5:8 √–¬–‡«≈“·™à∂à“π¬“ß√∂¬πµå 9 ™¡. æ∫

«à“ æ’‡Õ™ ‡∑à“°—∫ 7.4 §à“¥Ÿ¥°≈◊π· ß 0.827 ª√– ‘∑∏‘¿“æ

°“√°”®—¥ ’√âÕ¬≈– 25.84 §à“´’‚Õ¥’ 364 ¡‘≈≈‘°√—¡/≈‘µ√

ª√– ‘∑∏‘¿“æ°“√∫”∫—¥ √âÕ¬≈– 73.27 ª√‘¡“≥ “√

·¢«π≈Õ¬ 136 ¡‘≈≈‘°√—¡/≈‘µ√ ª√– ‘∑∏‘¿“æ°“√∫”∫—¥

√âÕ¬≈– 51.07 ·≈–ª√‘¡“≥ “√≈–≈“¬πÈ”∑—ÈßÀ¡¥ 2,042

¡‘≈≈‘°√—¡/≈‘µ√ ª√– ‘∑∏‘¿“æ°“√∫”∫—¥ 30.89 ´÷Ëßºà“π

‡°≥±å¡“µ√∞“ππÈ”∑‘Èß∑’Ë√–∫“¬ÕÕ°®“°‚√ßß“πµ“¡

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

µ“¡§«“¡„πæ√–√“™∫—≠≠—µ‘‚√ßß“π æ.». 2535

°“√∑¥≈Õß„™â —¥ à«π·°≈∫¥” : πÈ”‡ ’¬ —ß‡§√“–Àå

(v/v) 5 : 8 √–¬–‡«≈“°“√·™à·°≈∫¥” 9 ™—Ë«‚¡ß æ∫«à“

æ’‡Õ™ ‡∑à“°—∫ 8.1 §à“¥Ÿ¥°≈◊π· ß 0.253 ª√– ‘∑∏‘¿“æ

°“√°”®—¥ ’√âÕ¬≈– 34.63 §à“´’‚Õ¥’ 348 ¡‘≈≈‘°√—¡/≈‘µ√

ª√– ‘∑∏‘¿“æ°“√∫”∫—¥ √âÕ¬≈– 74.45 ª√‘¡“≥ “√

·¢«π≈Õ¬ 143 ¡‘≈≈‘°√—¡/≈‘µ√ ª√– ‘∑∏‘¿“æ°“√∫”∫—¥

√âÕ¬≈– 48.56 ·≈–ª√‘¡“≥ “√≈–≈“¬πÈ”∑—ÈßÀ¡¥ 2,065

¡‘≈≈‘°√—¡/≈‘µ√ ª√– ‘∑∏‘¿“æ°“√∫”∫—¥ 30.11 ´÷Ëßºà“π‡°≥±å

¡“µ√∞“ππÈ”∑‘Èß∑’Ë√–∫“¬ÕÕ°®“°‚√ßß“πµ“¡ª√–°“»

°√–∑√«ßÕÿµ “À°√√¡©∫—∫∑’Ë 2 (æ.». 2539) ÕÕ°µ“¡§«“¡

„πæ√–√“™∫—≠≠—µ‘‚√ßß“π æ.». 2535 ¥—ßµ“√“ß∑’Ë 1
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°‘µµ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥Õ“®“√¬å∑’Ë„Àâ¢âÕ‡ πÕ·π–„π°“√»÷°…“«‘®—¬·≈–ºŸâª√–°Õ∫°“√‚√ß¬âÕ¡ºâ“‰À¡∑’Ë„Àâ

§«“¡Õπÿ‡§√“–Àå„π°“√‡°Á∫µ—«Õ¬à“ßπÈ”‡ ’¬¬âÕ¡ºâ“

Õ¿‘ª√“¬º≈
ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’‡æ‘Ë¡¢÷Èπ ‡¡◊ËÕ‡æ‘Ë¡√–¬–‡«≈“

°“√·™à∂à“π¬“ß√∂¬πµå ·≈–·°≈∫¥”  Õ¥§≈âÕß°—∫°“√

»÷°…“¢Õß®√√¬“  §ßƒ∑∏‘Ï3 ‰¥â»÷°…“°“√°”®—¥‚≈À–Àπ—°

øïπÕ≈ ·≈– ’¬âÕ¡„ππÈ”‡ ’¬ —ß‡§√“–Àå æ∫«à“ °“√‡æ‘Ë¡

ª√‘¡“≥¢’È‡∂â“·°≈∫¥”·≈–°“√‡æ‘Ë¡¢÷Èπ¢Õß‡«≈“ —¡º— 

æ∫«à“ ª√– ‘∑∏‘¿“æ°“√°”®—¥‚≈À–Àπ—° øïπÕ≈ ·≈– ’

¬âÕ¡ºâ“‡æ‘Ë¡¢÷Èπ

°“√‡æ‘Ë¡ª√‘¡“≥∂à“π¬“ß√∂¬πµå·≈–·°≈∫¥”

∑”„Àâª√– ‘∑∏‘¿“æ°“√°”®—¥ ’„ππÈ”‡ ’¬ —ß‡§√“–Àå‡æ‘Ë¡¢÷Èπ

·µà®ÿ¥¬ÿµ‘°“√¥Ÿ¥´—∫·µ°µà“ß°—π 1 ™—Ë«‚¡ß ´÷Ëß∂◊Õ«à“„°≈â‡§’¬ß

°—π  Õ¥§≈Õß°—∫°“√»÷°…“¢Õß°‘µ‘‚√®πå  À«—πµ“À≈“4

‰¥â»÷°…“°“√¥Ÿ¥´—∫ ’¬âÕ¡ºâ“¥â«¬∂à“π°—¡¡—πµå∑’Ëº≈‘µ®“°

∂à“πÀ‘π·≈–°–≈“¡–æ√â“« æ∫«à“ ‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥∂à“π

°—¡¡—πµå∑’Ëº≈‘µ®“°∂à“πÀ‘π·≈–°–≈“¡–æ√â“« §«“¡

 “¡“√∂„π°“√¥Ÿ¥´—∫ ’¬âÕ¡‡æ‘Ë¡¢÷Èπ ·µà®ÿ¥¬ÿµ‘°“√¥Ÿ¥´—∫ ’

¬âÕ¡‰¥â„°≈â‡§’¬ß°—π

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’„ππÈ”‡ ’¬ —ß‡§√“–Àå¡’

ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’‰¥â¡“°°«à“ª√– ‘∑∏‘¿“æ°“√°”®—¥

 ’„ππÈ”‡ ’¬¬âÕ¡ºâ“ ‡π◊ËÕß®“°πÈ”‡ ’¬¬âÕ¡ºâ“¡’ “√≈–≈“¬πÈ”

∑’Ë¡“®“°°√–∫«π°“√‡µ‘¡ “√™à«¬¬âÕ¡ ‡™àπ ‡°≈◊Õ ∑”„Àâ¡’

§à“ª√‘¡“≥ “√≈–≈“¬∑—ÈßÀ¡¥‡æ‘Ë¡¢÷Èπ πÕ°®“°π’È „ππÈ”‡ ’¬

¬âÕ¡ºâ“¬—ß¡’‰¢¡—π∑’Ë¡“®“°°√–∫«π°“√øÕ°¡—π ∑”„Àâæ◊Èπ∑’Ë

º‘«·≈–√Ÿæ√ÿπ¢Õß∂à“π¬“ß√∂¬πµå·≈–·°≈∫¥”∂Ÿ°‡§≈◊Õ∫

¥â«¬‰¢¡—π ∑”„Àâª√– ‘∑∏‘¿“æ°“√°”®—¥ ’„ππÈ”‡ ’¬¬âÕ¡

ºâ“µË”°«à“ª√– ‘∑∏‘¿“æ°“√°”®—¥ ’„ππÈ”‡ ’¬ —ß‡§√“–Àå

§à“ æ’‡Õ™ ¢ÕßπÈ”‡ ’¬¬âÕ¡ºâ“À≈—ß°“√∫”∫—¥¥â«¬

·°≈∫¥”¡’§à“‡æ‘Ë¡¢÷Èπ ‡π◊ËÕß®“°·°≈∫¥”¡’§«“¡‡ªìπ¥à“ß

¢âÕ‡ πÕ·π–
∂à“π¬“ß√∂¬πµå ·≈–·°≈∫¥” ‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß„π

°“√∫”∫—¥πÈ”‡ ’¬ ’¬âÕ¡¢Õß ∂“πª√–°Õ∫°“√∑’Ë¡’ª√‘¡“≥

πÈ”‡ ’¬‰¡à¡“° ‚¥¬·™à·°≈∫¥”µ“¡√–¬–‡«≈“∑’Ë°”Àπ¥

°àÕπª≈àÕ¬πÈ”∑‘Èß≈ß Ÿà ‘Ëß·«¥≈âÕ¡

µ“√“ß∑’Ë 1 ª√– ‘∑∏‘¿“æ°“√∫”∫—¥πÈ”‡ ’¬¬âÕ¡ºâ“¥â«¬∂à“π¬“ß√∂¬πµå·≈–·°≈∫¥”

æ’‡Õ™ 7.6 7.4 - 8.1 - 5.5 - 9

§à“°“√¥Ÿ¥°≈◊π· ß (AU) 0.387 0.287 25.84 0.253 34.63 ‰¡à‡ªìπ∑’Ëπà“√—ß‡°’¬®

´’‚Õ¥’ (¡°./≈.) 1,362 364 73.27 348 74.45 ‰¡à‡°‘π 400 ¡°./≈.

ª√‘¡“≥ “√·¢«π≈Õ¬ (¡°./≈.) 278 136 51.07 143 48.56 ‰¡à‡°‘π 150 ¡°./≈.

ª√‘¡“≥ “√≈–≈“¬πÈ”∑—ÈßÀ¡¥ (¡°./≈.) 2,955 2,042 30.89 2,065 30.11 ‰¡à‡°‘π 5,000 ¡°./≈.

æ“√“¡‘‡µÕ√å °àÕπ°“√
∫”∫—¥

∂à“π¬“ß√∂¬πµå

À≈—ß
°“√

∫”∫—¥

·°≈∫¥”

¡“µ√∞“ππÈ”∑‘Èßª√– ‘∑∏‘
¿“æ

(√âÕ¬≈–)

À≈—ß
°“√

∫”∫—¥

ª√– ‘∑∏‘
¿“æ

(√âÕ¬≈–)
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