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Abstract
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Biodiesel production from palm oil
Songklanakarin J. Sci. Technol., 2001, 23(Suppl.): 831-841

Methyl ester was produced from many sources of oil palm products, namely used frying oil, RBD

palm oil, degummed and deacidified palm oil, palm stearin and superhard palm stearin. Production process

was a conventional transesterification batch process using methanol as reactant and sodium hydroxide as

catalyst. Production procedure consisted of oil preparation, solvent preparation, reaction step, glycerol

separation, washing step and finishing step. Thin layer chromatograph was used to determine the compo-

sition of product and nearly 100% methyl ester was obtained at a suitable condition. Molar ratio of oil:

methanol was about 1:6, which equal to 20% by weight of methanol. Sodium hydroxide was 0.5-1 %wt. of

oil. The production temperature was 60-80ºC, mixing time was only 15-30 minutes and reaction time was 3-4

hours. Many fuel properties of methyl ester were very close to high-speed diesel such as viscosity, density,

heating value and boiling point range. Pour point of methyl ester was higher than diesel owing to the high

composition of saturated methyl ester that has a high melting point.
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‡¡∑‘≈‡Õ ‡µÕ√å‰¥â∂Ÿ°º≈‘µ®“°º≈‘µº≈ª“≈å¡πÈ”¡—πÀ≈“¬™π‘¥§◊Õ πÈ”¡—π∑Õ¥„™â·≈â« πÈ”¡—πª“≈å¡√’‰øπå πÈ”¡—π

ª“≈å¡·¬°°—¡·≈–≈¥°√¥™π‘¥À’∫√«¡ (‡°√¥∫’) ‰¢ª“≈å¡ ‡µ’¬√‘π ·≈– superhard stearin °“√º≈‘µ„™â°√–∫«π°“√

∑√“π å‡Õ ‡µÕ√‘øî‡§™—π·∫∫·∫∑™å ‚¥¬„™â‡¡∑‘≈·Õ≈°ÕŒÕ≈å‡ªìπ “√‡¢â“∑”ªØ‘°‘√‘¬“·≈–„™â‚´¥“‰ø‡ªìπµ—«‡√àßªØ‘°‘√‘¬“

°√√¡«‘∏’°“√º≈‘µÕ“®·∫àß‰¥â‡ªìπ 6 ¢—ÈπµÕπ§◊Õ °“√‡µ√’¬¡πÈ”¡—π °“√‡µ√’¬¡ “√≈–≈“¬ °“√∑”ªØ‘°‘√‘¬“ °“√·¬°

°≈’‡´Õ√—≈ °“√≈â“ß ·≈–°“√¢®—¥πÈ” º≈º≈‘µ∂Ÿ°µ√«®«—¥Õß§åª√–°Õ∫¥â«¬‡∑§π‘§ thin layer chromatograph æ∫«à“

‡¡∑‘≈‡Õ ‡µÕ√å∑’Ëº≈‘µ‰¥â¡’§«“¡∫√‘ ÿ∑∏‘Ï‡°◊Õ∫ 100% ‡¡◊ËÕ°“√º≈‘µ‡À¡“– ¡ ‚¥¬„™â —¥ à«π‡™‘ß‚¡≈¢ÕßπÈ”¡—πµàÕ‡¡∑‘≈

·Õ≈°ÕŒÕ≈å‡ªìπ 1:6 À√◊Õ‡¡∑‘≈·Õ≈°ÕŒÕ≈åª√–¡“≥ 20% ‚¥¬πÈ”Àπ—° ·≈–‚´¥“‰ø 0.5-1% ¢ÕßπÈ”¡—π Õÿ≥À¿Ÿ¡‘

°“√∑”ªØ‘°‘√‘¬“‡∑à“°—∫ 60-80
o
C ‚¥¬¡’°“√°«πª√–¡“≥ 15-30 π“∑’ ·≈–ª≈àÕ¬„Àâ‡°‘¥ªØ‘°‘√‘¬“µàÕπ“π 3-4 ™—Ë«‚¡ß

‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë‰¥â¡’ ¡∫—µ‘À≈“¬ª√–°“√„°≈â‡§’¬ß°—∫πÈ”¡—π¥’‡´≈À¡ÿπ‡√Á« ‡™àπ §«“¡Àπ◊¥ §à“§«“¡Àπ“·πàπ §à“

§«“¡√âÕπ ·≈–™à«ßÕÿ≥À¿Ÿ¡‘°“√°≈—Ëπ ·µà®ÿ¥‰À≈‡∑®– Ÿß°«à“πÈ”¡—π¥’‡´≈‡π◊ËÕß®“°°“√¡’ —¥ à«π‡¡∑‘≈‡Õ ‡µÕ√å∑’ËÕ‘Ë¡µ—«

∑’Ë¡’®ÿ¥À≈Õ¡‡À≈« Ÿß„πª√‘¡“≥∑’Ë Ÿß

‰∫‚Õ¥’‡´≈„π∫∑§«“¡π’È§◊Õ “√ª√–‡¿∑‡Õ ‡µÕ√å
´÷Ëß‰∫‚Õ¥’‡´≈„π§”®”°—¥§«“¡¢Õß “°≈§◊Õ ∑√—æ¬“°√
À¡ÿπ‡«’¬π∏√√¡™“µ‘ (renewable resource, natural) ‡™àπ
πÈ”¡—πæ◊™  ‰¢¡—π —µ«å  ‰¢ (πÈ”¡—π) √’‰´‡§‘≈®“°°“√ª√ÿß
Õ“À“√ ∑’Ë∂Ÿ°π”¡“·ª√√Ÿª‡™‘ß‡§¡’ ‚¥¬°“√∑”ªØ‘°‘√‘¬“°—∫
·Õ≈°ÕŒÕ≈å ´÷Ëßπ‘¬¡„™â‡¡∑‘≈·Õ≈°ÕŒÕ≈åÀ√◊Õ‡Õ∑‘≈
·Õ≈°ÕŒÕ≈å ‰¥â‡ªìπ‡¡∑‘≈‡Õ ‡µÕ√åÀ√◊Õ‡Õ∑‘≈‡Õ ‡µÕ√å ÷́Ëß
‡ªìπ‡™◊ÈÕ‡æ≈‘ß∑’Ë¡’°“√‡º“‰À¡â –Õ“¥ (U.S. Department of

Energy, 2000, U.S. Department of Energy, 1999)

‰∫‚Õ¥’‡´≈®—¥Õ¬Ÿà„π°≈ÿà¡πÈ”¡—π¥’‡´≈™’«¿“æ (biological

diesel oil) √à«¡°—∫¥’‚´ŒÕ≈å (diesohol) πÈ”¡—π¥’‡´≈
™’«¿“æ¥‘∫ (crude biological diesel oil) ·≈– πÈ”¡—π
¥’‡´≈™’«¿“æ∫√‘ ÿ∑∏‘Ï (refined biological diesel oil)

(Õ”æ≈, 2544)

„πª√–‡∑»∑“ß¬ÿ‚√ª ·≈– À√—∞Õ‡¡√‘°“ ‰¥â„™âπÈ”¡—π
¥’‡´≈™’«¿“æ„π√Ÿª·∫∫¢Õß‰∫‚Õ¥’‡´≈‡°◊Õ∫∑—ÈßÀ¡¥ ‡æ√“–
‰¡àµâÕßª√—∫·µàß‡§√◊ËÕß¬πµå  “¡“√∂π”‰ªº ¡°—∫πÈ”¡—π
¥’‡´≈®“°ªî‚µ√‡≈’¬¡‰¥â„π∑ÿ° —¥ à«π‡π◊ËÕß®“° ¡∫—µ‘°“¬¿“æ
§≈â“¬§≈÷ß°—π¡“° ·≈– “¡“√∂√—°…“¡“µ√∞“π·≈–§ÿ≥¿“æ
‰¥â¥’°«à“πÈ”¡—π¥’‡´≈™’«¿“æ™π‘¥Õ◊ËπÊ πÕ°®“°π—Èπ¬—ß¡’º≈

¥’µàÕ ¿“æ·«¥≈âÕ¡ ‡™àπ ‰¡à‡æ‘Ë¡¿“«–·°ä ‡√◊Õπ°√–®°
(§“√å∫Õπ‰¥ÕÕ°‰´¥å) ‡æ√“–æ◊™¡’°“√„™â§“√å∫Õπ‰¥ÕÕ°‰´¥å
„π°“√ —ß‡§√“–Àå· ß ®÷ß¡’°“√„™â¡“°°«à“°“√ª≈¥ª≈àÕ¬
‡¡◊ËÕ∂Ÿ°π”‰ª‡ªìπ‡™◊ÈÕ‡æ≈‘ß °“√‡º“‰À¡â®–∫√‘∫Ÿ√≥å°«à“πÈ”¡—π
¥’‡´≈ ´÷Ëßπ”‰ª Ÿà°“√≈¥‡¢¡à“·≈–§«—π¥” °“√≈¥ª√‘¡“≥
 “√‰Œ‚¥√§“√å∫Õπ∑’Ë‡º“‰À¡â‰¡àÀ¡¥  °“√≈¥ª√‘¡“≥
§“√å∫Õπ¡ÕπÕ°‰´¥å ·≈–°“√≈¥ “√´—≈‡øÕ√å‰¥ÕÕ°‰´¥å
÷́Ëß‡ªìπ∑’Ë¡“¢Õß°“√‡°‘¥Ωπ°√¥

ª“≈å¡πÈ”¡—π (Elaeis guineensis) ‡ªìπæ◊™‡»√…∞°‘®
 ”§—≠∑“ß¿“§„µâ¢Õßª√–‡∑»‰∑¬ °√–∫«π°“√º≈‘µ‡√‘Ë¡
®“°°“√À’∫º≈ª“≈å¡ ÿ°‡æ◊ËÕ„Àâ‰¥âπÈ”¡—πª“≈å¡¥‘∫ (crude

palm oil: CPO) ·≈â«°≈—Ëπ‡ªìππÈ”¡—πª“≈å¡∫√‘ ÿ∑∏‘ÏÀ√◊Õ
πÈ”¡—πª“≈å¡√’‰øπå (refined palm oil) ®“°π—Èπ®÷ßºà“π
°√–∫«π°“√·¬°≈”¥—∫ à«π (fractionation) ‡æ◊ËÕ·¬°
 ‡µ’¬√‘π (stearin) ́ ÷Ëß‡ªìπ à«πª√–°Õ∫∑’Ë¡’®ÿ¥À≈Õ¡‡À≈« Ÿß
ÕÕ°®“°‚Õ‡≈Õ‘π (olein) ´÷Ëß¡’®ÿ¥À≈Õ¡‡À≈«µË”  ‡µ’¬√‘π
‡ªìπ à«π¢Õß·¢Áß¢ÕßπÈ”¡—πª“≈å¡∑’Ë°àÕµ—«¢÷Èπ‡¡◊ËÕ≈¥Õÿ≥À¿Ÿ¡‘
„ÀâµË”≈ß ‚¥¬¡’ à«πª√–°Õ∫®”π«π¡“°‡ªìπ°√¥‰¢¡—πÕ‘Ë¡µ—«
‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß°√¥ªí≈¡‘µ‘° (palmitic, C16:0)  ‚Õ‡≈Õ‘π
‡ªìπ à«π¢Õß‡À≈«∑’Ë‡À≈◊Õ®“°°“√µ°º≈÷°¢Õß ‡µ’¬√‘π ´÷Ëß
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™“§√‘µ ∑ÕßÕÿ‰√ ·≈–§≥–833

¡’ à«πª√–°Õ∫¢Õß°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« Ÿß°«à“ ‡™àπ °√¥
‚Õ‡≈Õ‘° (oleic, C18:1) ·≈–≈‘‚π‡≈Õ‘° (linoleic, C18:2)

(Cornilius, 1973)

πÈ”¡—πª“≈å¡‡ªìπ “√Õ‘π∑√’¬åª√–‡¿∑‰µ√°≈’‡´Õ‰√¥å
(triglyceride) ´÷Ëß‡¡◊ËÕ∑”ªØ‘°‘√‘¬“°—∫·Õ≈°ÕŒÕ≈å®–‰¥â
‡Õ ‡µÕ√å (ester) ·≈–°≈’‡´Õ√—≈ (glycerol)  ®“°°“√
«‘‡§√“–Àå°√¥‰¢¡—π¢ÕßπÈ”¡—πª“≈å¡æ∫«à“¡’°√¥Õ‘Ë¡µ—« ‡™àπ
‰¡√‘ µ‘° (myristic, C14:0), ªí≈¡‘µ‘° ·≈– ‡µ’¬√‘° (stearic,

C18:0) √«¡ 52% ∑’Ë‡À≈◊Õ‡ªìπ°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—« ‡™àπ
‚Õ‡≈Õ‘°, ≈‘‚π‡≈Õ‘° ·≈–≈‘‚π‡≈π‘° (linolenic, C18:3)

(‚§√ß°“√ àß‡ √‘¡Õÿµ “À°√√¡πÈ”¡—πª“≈å¡¢π“¥‡≈Á°µ“¡
æ√–√“™¥”√‘, 2531)

‡¡◊ËÕæ‘®“√≥“®“°Õß§åª√–°Õ∫¢ÕßπÈ”¡—πª“≈å¡®–
· ¥ß„Àâ‡ÀÁπ«à“‡ªìπ “√º ¡¢Õß‰µ√°≈’‡´Õ‰√¥åÀ≈“¬™π‘¥
´÷Ëß‡¡◊ËÕπ”¡“º≈‘µ‡ªìπ‡Õ ‡µÕ√å°Á®–‰¥â‡Õ ‡µÕ√åÀ≈“¬™π‘¥
‡™àπ‡¥’¬«°—π ·≈–‡Õ ‡µÕ√å‡À≈à“π’È°Á®–¡’ ¡∫—µ‘‡™‘ß°“¬¿“æ
∑’Ë·µ°µà“ß°—π‰ª¥â«¬ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß®ÿ¥¢ÿàπ (cloud

point) ·≈–®ÿ¥‰À≈‡∑ (pour point) ´÷Ëß· ¥ß∂÷ß ¿“æ°“√
‡√‘Ë¡‡°‘¥‡ªìπ¢Õß·¢Áß·≈–°“√‡ªìπ¢Õß·¢ÁßÕ¬à“ß∫√‘∫Ÿ√≥å ´÷Ëß
‡ªìπÕÿª √√§„π°“√„™âß“π‡¡◊ËÕ„™â∑¥·∑ππÈ”¡—π¥’‡´≈∑’Ë
Õÿ≥À¿Ÿ¡‘µË”

º≈ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß

Cvengros ·≈– Povazanec (1996) ‰¥â»÷°…“°“√
º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å®“°πÈ”¡—π rapeseed ‚¥¬„™â‚´¥“‰ø
‡ªìπµ—«‡√àßªØ‘°‘√‘¬“„π°“√º≈‘µ ·≈–‰¥â √ÿª«à“πÈ”¡—π∑’Ë∑”
ªØ‘°‘√‘¬“∑√“π å‡Õ ‡µÕ√‘øî‡§™—π ‰¡à§«√¡’§à“§«“¡‡ªìπ°√¥
(acidity number)  Ÿß°«à“ 2 mg KOH/g ·≈–ª√‘¡“≥πÈ”
µâÕß‰¡à‡°‘π 0.1 wt%. °“√¡’§à“§«“¡‡ªìπ°√¥‡°‘πª√‘¡“≥
∑’Ë Ÿß°«à“ 2 mg KOH/g Õ“®·°â‰¢‰¥â¥â«¬°“√‡æ‘Ë¡‚´¥“‰ø
·µà°“√‡°‘¥ªØ‘°‘√‘¬“®–µË”≈ß ¡’°“√ Ÿ≠‡ ’¬‡¡∑‘≈‡Õ ‡µÕ√å„π
™—Èπ¢Õß°≈’‡´Õ√—≈ Ÿß¢÷Èπ ·≈–‡°‘¥‡®≈„π™—Èπ¢Õß‡¡∑‘≈‡Õ ‡µÕ√å
‚¥¬°“√‡°‘¥ªØ‘°‘√‘¬“√–À«à“ß°√¥·≈–‚´¥“‰ø®–‡°‘¥‡ªìπ ∫Ÿà
·≈– ∫Ÿà´÷Ëß‡ªìπ “√Õ‘¡—≈´‘ø“¬‡¡◊ËÕ¡’„πª√‘¡“≥∑’Ë Ÿß®–∑”„Àâ
°≈’‡´Õ√—≈≈–≈“¬„π™—Èπ‡¡∑‘≈‡Õ ‡µÕ√å¡“°¢÷Èπ  àßº≈„Àâ°“√
·¬°°≈’‡´Õ√—≈‚¥¬·√ß‚πâ¡∂à«ß‚≈°∑”‰¥â¬“°¢÷Èπ‡ªìπº≈„Àâ
‡°‘¥ ¡¥ÿ≈‡√Á«¢÷Èπ·≈–À¬ÿ¥¬—Èß°“√‡°‘¥ªØ‘°‘√‘¬“  Cvengros

·≈– Povazanec ‰¥â∑”°“√¢®—¥ ∫Ÿà¢Õß‡°≈◊Õ‚´‡¥’¬¡‚¥¬
°“√„™â°√¥øÕ øÕ√‘° ≈“¬ ∫Ÿà„Àâ‡ªìπ°√¥‰¢¡—π·≈–‚´‡¥’¬¡
øÕ ‡øµ°àÕπ∑’Ë®–∑”„Àâ‡ªìπ°≈“ß¥â«¬·Õ¡‚¡‡π’¬¡‰Œ¥√Õ°-
‰´¥å ´÷Ëß®–‰¥âπÈ”·≈– ∫Ÿà¢Õß‡°≈◊Õ·Õ¡‚¡‡π’¬¡ ·µà ∫Ÿà¢Õß
‡°≈◊Õ·Õ¡‚¡‡π’¬¡ “¡“√∂‡º“‰À¡â‰¥â∑”„Àâ‰¡à¡’ª√‘¡“≥‡∂â“
‡À≈◊ÕÕ¬Ÿà

πÕ°®“°π—Èπ Cvengros ·≈– Povazanec ‰¥â‡ πÕ
§«“¡‡ÀÁπ«à“ „π°√–∫«π°“√º≈‘µ¢π“¥‡≈Á° §«√„™â‡∑§-
‚π‚≈¬’°“√º≈‘µ∑’Ë§«“¡¥—πµË”·≈–Õÿ≥À¿Ÿ¡‘∑’ËµË”°«à“®ÿ¥‡¥◊Õ¥
·Õ≈°ÕŒÕ≈å °“√º≈‘µ¢π“¥‡≈Á°¡’¢âÕ‰¥â‡ª√’¬∫„π°“√¥”‡π‘π
°“√·∫∫æ÷Ëßµπ‡Õß§◊Õ ‡°…µ√°√ “¡“√∂ àß«—µ∂ÿ¥‘∫‡¢â“
‚√ßß“π‰¥â‚¥¬µ√ß·≈–®–‰¥â‰∫‚Õ¥’‡´≈‰ª„™â ·≈–π”°“°∑’Ë
 °—¥πÈ”¡—π·≈â«π”‰ª„™â‡ªìπÕ“À“√ —µ«å °“√≈ß∑ÿπµË”·≈–
¥”‡π‘π°“√‰¥â√«¥‡√Á« §à“„™â®à“¬„π°“√¢π àß«—µ∂ÿ¥‘∫·≈–
°“°Õ“À“√µË”  à«π°“√º≈‘µ¢π“¥„À≠à®–‰¥â§ÿ≥¿“æ¢Õß
º≈º≈‘µ∑’Ë ¡Ë”‡ ¡Õ  °“√§«∫§ÿ¡§ÿ≥¿“æ¥’°«à“  ¡’§«“¡
ª≈Õ¥¿—¬„π°“√º≈‘µ‡π◊ËÕß®“°‰Õ‡¡∑“πÕ≈∑’Ë‡ªìπæ‘… ·≈–
 “¡“√∂π”º≈º≈‘µæ≈Õ¬‰¥â°≈’‡´Õ√—≈‰ª¥”‡π‘π°“√µàÕ‰ª

Encinar ·≈–§≥– (1999) »÷°…“°“√„™âπÈ”¡—πæ◊™
‡ªìπ‡™◊ÈÕ‡æ≈‘ß‡§√◊ËÕß¬πµå¥’‡´≈   √ÿª«à“§«“¡Àπ◊¥¢Õß
πÈ”¡—πæ◊™∑’Ë Ÿß°«à“πÈ”¡—π¥’‡´≈ª√–¡“≥ 10 ‡∑à“®–‡ªìπ
 “‡Àµÿ∑”„Àâ°“√°√–®“¬µ—«‡ªìπ≈–ÕÕß¢Õß‡™◊ÈÕ‡æ≈‘ß‰¡à¥’æÕ
∑”„Àâ°“√‡º“‰À¡â‰¡à ¡∫Ÿ√≥å ‡°‘¥°“√‡°“–µ‘¥¢Õß§“√å∫Õπ∑’Ë
À—«©’¥ ·≈–°“√ªπ‡ªóôÕπ„ππÈ”¡—πÀ≈àÕ≈◊Ëπ °“√„™â‡Õ∑“πÕ≈
º≈‘µ‡ªìπ‡Õ∑‘≈‡Õ ‡µÕ√å®–¡’¢âÕ¥âÕ¬∑’Ë§«“¡‡ ∂’¬√¢Õß
‡Õ ‡µÕ√å®–µË”°«à“·≈–¡’°“°§“√å∫Õπ®“°°“√‡º“‰À¡â Ÿß°«à“
°“√„™â°√¥‡ªìπµ—«‡√àßªØ‘°‘√‘¬“ ‡™àπ °√¥´—≈øî«√‘°®–µâÕß∑”
ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß°«à“ (‡™àπ 100ºC) ·≈–„™â‡«≈“„π
°“√∑”ªØ‘°‘√‘¬“π“π°«à“ ª√‘¡“≥‡¡∑“πÕ≈∑’Ë∑”ªØ‘°‘√‘¬“
®–Õ¬Ÿà√–À«à“ß 15-21% ‚¥¬πÈ”Àπ—°¢ÕßπÈ”¡—πæ◊™ À“°
‡¡∑“πÕ≈µË”°«à“§à“ 15% °Á®– àßº≈„Àâ‡°‘¥ªØ‘°‘√‘¬“‰¡à
∫√‘∫Ÿ√≥å À“°„™â‡¡∑“πÕ≈„πª√‘¡“≥∑’Ë Ÿß°«à“π’È °Á®–∑”„Àâ
°“√·¬°™—Èπ¢Õß°≈’‡´Õ√—≈∑”‰¥â¬“°‡æ√“–‡¡∑“πÕ≈∑’Ë‡°‘π
æÕ®–¢—¥¢«“ß°“√·¬°µ—«¢Õß°≈’‡´Õ√—≈‚¥¬·√ß‚πâ¡∂à«ß‚≈°
·≈–º≈‰¥â¢Õß‡¡∑‘≈‡Õ ‡µÕ√å®–µË”≈ß πÕ°®“°π—Èπ°“√„ à
µ—«‡√àßªØ‘°‘√‘¬“¡“°‡°‘πæÕ®–∑”„Àâ‡°‘¥Õ‘¡—≈™—π ÷́Ëß®–‡æ‘Ë¡
§«“¡Àπ◊¥·≈–∑”„Àâ‡°‘¥‡®≈ ·≈–®–¢—¥¢«“ß°“√·¬°µ—«
¢Õß°≈’‡´Õ√—≈‡™àπ‡¥’¬«°—π ´÷Ëßª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“∑’Ë
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‡À¡“– ¡¢Õß‚´¥“‰ø§◊Õ 0.5% ‚¥¬πÈ”Àπ—°¢ÕßπÈ”¡—π
πÕ°®“°π—Èπ‰¥â· ¥ß§«“¡‡ÀÁπ«à“‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë„™â∑¥·∑π
πÈ”¡—π¥’‡´≈ ¡’¢âÕ¥âÕ¬∑’Ë√“§“°“√º≈‘µ Ÿß °“√π”¡“„™â®–
µâÕß°”Àπ¥‡ªìππ‚¬∫“¬·≈–§«√„™â¡“µ√°“√°“√¬°‡«âπ
¿“…’‡¢â“√à«¡¥â«¬

Muniyappa ·≈–§≥– (1996) ‰¥â»÷°…“ªØ‘°‘√‘¬“
∑√“π å‡Õ ‡µÕ√‘øî‡§™—π¢Õß‰¢¡—π«—« ´÷Ëßæ∫«à“‡°‘¥ “√
≈—°…≥–§≈â“¬‡®≈„π∫“ß°“√∑¥≈Õß ·≈–µ—Èß ¡¡µ‘∞“π«à“
Õ“®¡“®“°°“√¡’ª√‘¡“≥°√¥‰¢¡—πÕ‘Ë¡µ—«∑’Ë Ÿß °“√°«π∑’Ë
‰¡à¥’ ·≈–§à“°“√‡°‘¥ªØ‘°‘√‘¬“∑’ËµË” ªØ‘°‘√‘¬“∑’Ë‰¡à∫√‘∫Ÿ√≥å
·≈–°“√‡°‘¥ªØ‘°‘√‘¬“º—π°≈—∫®–∑”„Àâ‡°‘¥‚¡‚π°≈’‡´Õ‰√¥å
‰¥°≈’‡´Õ‰√¥å ·≈–‰µ√°≈’‡´Õ‰√¥å ∑’Ë¡’®ÿ¥À≈Õ¡‡À≈« Ÿß ´÷Ëß
∑”„Àâ‡°‘¥¢Õß·¢ÁßÀ√◊Õ™—Èπ§≈â“¬‡®≈‰¥âßà“¬  °“√‡ªìπ‡π◊ÈÕ
‡¥’¬«°—π¢Õß·Õ≈°ÕŒÕ≈å·≈–‰µ√°≈’‡´Õ‰√¥å¡’§«“¡ ”§—≠
¡“° ´÷Ëß°“√°«π·≈–Õÿ≥À¿Ÿ¡‘∑’Ë Ÿß®–™à«¬∑”„Àâ°“√‡ªìπ‡π◊ÈÕ
‡¥’¬«°—π¥’¢÷Èπ

Crabbe ·≈–§≥– (2001) ‰¥â· ¥ß§«“¡‡ÀÁπ«à“
πÈ”¡—πª“≈å¡¥‘∫ (crude palm oil) ‡ªìππÈ”¡—πæ◊™∑’Ë ”§—≠
1 „π 4 ¢Õßµ≈“¥‚≈° ·≈–¡’√“§“∂Ÿ°°«à“πÈ”¡—π canola

πÈ”¡—π rapeseed ·≈–πÈ”¡—π∂—Ë«‡À≈◊Õß ´÷Ëß‡À¡“– ¡„π°“√
„™â∑¥·∑ππÈ”¡—π¥’‡´≈  ‚¥¬ Crabbe ·≈–§≥– ‰¥âº≈‘µ
‡¡∑‘≈‡Õ ‡µÕ√å‚¥¬„™â°√¥´—≈øî«√‘°‡ªìπµ—«‡√àßªØ‘°‘√‘¬“ ·≈–
 √ÿª«à“°“√∑”ªØ‘°‘√‘¬“∑√“π å‡Õ ‡µÕ√‘øî‡§™—π∑’Ë‡À¡“– ¡
§«√„™â —¥ à«π‡¡∑“πÕ≈µàÕπÈ”¡—π‡™‘ß‚¡≈‡∑à“°—∫ 40:1 °√¥
´—≈øî«√‘° 5% (vol/wt%) ∑”ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘ 95ºC

‡ªìπ‡«≈“ 9 ™—Ë«‚¡ß
Korbitz (1999) ‰¥â √ÿª‰«â«à“„π°“√ª√–™ÿ¡ªï §.».

1996 ¢Õß European Commission ‰¥âµ—Èß‡ªÑ“À¡“¬°“√
„™â‰∫‚Õ¥’‡´≈„π —¥ à«π 12% ¢Õßµ≈“¥¿“¬„πªï §.». 2020

‚¥¬‰∫‚Õ¥’‡´≈´÷Ëß¡’ ¡∫—µ‘®ÿ¥«“∫‰ø∑’Ë Ÿß°«à“πÈ”¡—π¥’‡´≈®–
¡’§«“¡ª≈Õ¥¿—¬ Ÿß°«à“ ·≈–πÈ”¡—π®“°æ◊™ª√“»®“° “√
°”¡–∂—π∑”„Àâ≈¥°“√ª≈¥ª≈àÕ¬·°ä ´—≈‡øÕ√åÕÕ°‰´¥å≈ß∂÷ß
99% ≈¥°“√ª≈¥ª≈àÕ¬§“√å∫Õπ¡ÕπÕ°‰´¥å 20% ≈¥
ª√‘¡“≥‰Œ‚¥√§“√å∫Õπ 32% ≈¥§«—π¥”≈ß‰¥â 50% ·≈–
≈¥°“√ª≈¥ª≈àÕ¬Õπÿ¿“§¢Õß·¢Áß (particulate matter) ≈ß
‰¥â 39% ‚¥¬®–‡æ‘Ë¡ª√‘¡“≥‰π‚µ√‡®πÕÕ°‰´¥å¢÷Èπ‡≈Á°πâÕ¬
‚¥¬Õÿª √√§À≈—°„π°“√º≈‘µ‰∫‚Õ¥’‡´≈®–Õ¬Ÿà∑’Ë°“√¡’√“§“
«—µ∂ÿ¥‘∫∑’Ë Ÿß

Altin ·≈–§≥– (2001) ‰¥â √ÿª«à“‡¡◊ËÕ„™âπÈ”¡—πæ◊™
‡ªìπ‡™◊ÈÕ‡æ≈‘ß∑¥·∑π¥’‡´≈ ®–¡’°“√ Ÿ≠‡ ’¬°”≈—ßß“π‡æ’¬ß
‡≈Á°πâÕ¬ ·µà®–¡’°“√ª≈¥ª≈àÕ¬Õπÿ¿“§¢Õß·¢Áß (particu-

late matter) ∑’Ë Ÿß°«à“ ·≈–À“°„™âπÈ”¡—πæ◊™¥‘∫‡ªìπ‡™◊ÈÕ‡æ≈‘ß
®–µâÕß¥—¥·ª√‡§√◊ËÕß¬πµå¥’‡´≈  à«π‡¡∑‘≈‡Õ ‡µÕ√å∑’Ëº≈‘µ
®“°πÈ”¡—πæ◊™®–¡’ ¡√√∂π–¢Õß‡§√◊ËÕß¬πµå·≈– ¡∫—µ‘¢Õß
·°ä ‰Õ‡ ’¬∑’Ëª≈àÕ¬ÕÕ°¡“„°≈â‡§’¬ß°—∫°“√„™âπÈ”¡—π¥’‡´≈
¥—ßπ—Èπ®–‰¥â√—∫¬Õ¡√—∫„π°“√„™â∑¥·∑ππÈ”¡—π¥’‡´≈‰¥â Ÿß°«à“

Õÿª°√≥å·≈–«‘∏’º≈‘µ

πÈ”¡—πª“≈å¡∑Õ¥„™â·≈â« πÈ”¡—πª“≈å¡¥‘∫‡°√¥∫’ (À’∫
 °—¥·∫∫√«¡πÈ”¡—π‡ª≈◊Õ°·≈–πÈ”¡—π‡¡≈Á¥„π) ∑’Ëºà“π°“√
·¬°¬“ß‡Àπ’¬«·≈–≈¥°√¥  πÈ”¡—πª“≈å¡√’‰øπå  ‰¢ª“≈å¡
 ‡µ’¬√‘π∑—Èß™π‘¥ª°µ‘ (iodine value  38)  ·≈–™π‘¥
superhard (iodine value  26)  ‰¥â∂Ÿ°„™â„π°“√∑¥≈Õßπ’È
‚¥¬‰¢ª“≈å¡ ‡µ’¬√‘π‰¥â√—∫§«“¡Õπÿ‡§√“–Àå®“° ∫¡®. ™ÿ¡æ√
Õÿµ “À°√√¡πÈ”¡—πª“≈å¡ ®—ßÀ«—¥™ÿ¡æ√ πÈ”¡—πª“≈å¡¥‘∫∑’Ë
ºà“π°“√·¬°¬“ß‡Àπ’¬«·≈–°√¥ ®“°»Ÿπ¬å»÷°…“°“√æ—≤π“
æ‘°ÿ≈∑Õßœ ®—ßÀ«—¥π√“∏‘«“  πÈ”¡—πª“≈å¡∑’Ë„™â∑Õ¥·≈â«·≈–
πÈ”¡—πª“≈å¡√’‰øπå®—¥ ◊́ÈÕ¡“®“°∑âÕßµ≈“¥ ‡¡∑‘≈·Õ≈°ÕŒÕ≈å
·≈–‚´¥“‰ø „™â™π‘¥‡°√¥°“√§â“

°“√º≈‘µ‰¥â∂Ÿ°°√–∑”¥â«¬Õÿª°√≥åµà“ß¢π“¥°—π ‚¥¬
πÈ”¡—πª“≈å¡∑Õ¥„™â·≈â« πÈ”¡—πª“≈å¡√’‰øπå ‰¢ª“≈å¡ ‡µ’¬√‘π
™π‘¥ª°µ‘∂Ÿ°π”¡“º≈‘µ‡ªìπ‡¡∑‘≈‡Õ ‡µÕ√å„π∂—ßÕÿª°√≥å¢π“¥
40 ≈‘µ√ ∑’Ë¿“§«‘™“«‘»«°√√¡‡§¡’ §≥–«‘»«°√√¡»“ µ√å
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  πÈ”¡—πª“≈å¡¥‘∫∑’Ëºà“π°“√
·¬°¬“ß‡Àπ’¬«·≈–≈¥°√¥ ∂Ÿ°º≈‘µ∑’Ë»Ÿπ¬å»÷°…“°“√æ—≤π“
æ‘°ÿ≈∑Õßœ „π∂—ßªØ‘°√≥å¢π“¥ 400 ≈‘µ√ ·≈–‰¢ª“≈å¡
 ‡µ’¬√‘π™π‘¥ superhard ‰¥â∂Ÿ°º≈‘µ∑’Ë‚§√ß°“√ àß‡ √‘¡
Õÿµ “À°√√¡πÈ”¡—πª“≈å¡¢π“¥‡≈Á° Õ—π‡π◊ËÕß¡“®“°æ√–√“™
¥”√‘  ”π—°«‘®—¬·≈–æ—≤π“ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å
¢—ÈπµÕπ °“√º≈‘µ®–§≈â“¬§≈÷ß°—π∑—ÈßÀ¡¥ ´÷Ëß¡’¢—ÈπµÕπ¥—ß
µàÕ‰ªπ’È

1. °“√‡µ√’¬¡πÈ”¡—π°àÕπ∑”ªØ‘°‘√‘¬“

«—µ∂ÿ¥‘∫∑’Ë„™â„π°“√º≈‘µ®–∂Ÿ°π”¡“‡µ√’¬¡„Àâ‡À¡“– ¡
°àÕπ‡¢â“∑”ªØ‘°‘√‘¬“ ‚¥¬À“°‡ªìππÈ”¡—πª“≈å¡¥‘∫®–µâÕß



«.  ß¢≈“π§√‘π∑√å «∑∑.

ªï∑’Ë 23 (©∫—∫æ‘‡»…) 2544: ª“≈å¡πÈ”¡—π
°“√º≈‘µ‰∫‚Õ¥’‡´≈®“°º≈‘µº≈ª“≈å¡πÈ”¡—π

™“§√‘µ ∑ÕßÕÿ‰√ ·≈–§≥–835

ºà“π°√–∫«π°“√·¬°¬“ß‡Àπ’¬«·≈–≈¥°√¥„Àâ¡’ª√‘¡“≥
°√¥‰¢¡—πÕ‘ √–µË”°«à“ 1% °àÕπ À“°‡ªìπ‰¢ ‡µ’¬√‘π®–
∂Ÿ°«—¥ª√‘¡“≥°√¥‰¢¡—πÕ‘ √–°àÕπ À“°¡’§à“ Ÿß°«à“ 1% ®–
µâÕßºà“π°√–∫«π°“√≈¥°√¥‡™àπ‡¥’¬«°—π πÈ”¡—π∑’Ë„™â∑Õ¥
·≈â«®–∂Ÿ°π”¡“¢®—¥‚ª√µ’π‚¥¬°“√∑”ªØ‘°‘√‘¬“°—∫°√¥
‰πµ√‘°·≈–≈â“ß¥â«¬πÈ” «—µ∂ÿ¥‘∫∑’Ë¡’ª√‘¡“≥°√¥‰¢¡—πÕ‘ √–
µË”°«à“ 1% ·≈â« ®–∂Ÿ°π”‰ª¢®—¥πÈ”ÕÕ°‚¥¬°“√„Àâ§«“¡
√âÕπ∑’ËÕÿ≥À¿Ÿ¡‘ 120ºC ª√–¡“≥ 20 π“∑’ ‚¥¬¡’°“√°«π
‡æ◊ËÕ„Àâ°“√√–‡À¬¢ÕßπÈ”‡ªìπ‰ª‰¥â∑—Ë«∂÷ß¬‘Ëß¢÷Èπ  ”À√—∫‰¢
ª“≈å¡ ‡µ’¬√‘π™π‘¥ superhard ´÷Ëßº≈‘µ∑’Ë‚§√ß°“√ àß‡ √‘¡
Õÿµ “À°√√¡πÈ”¡—πª“≈å¡¢π“¥‡≈Á° ‰¥â∂Ÿ°¢®—¥πÈ”ÕÕ°∑’Ë
Õÿ≥À¿Ÿ¡‘ 80 ºC ¿“¬„µâ¿“«– ÿ≠≠“°“» 600-700 mm Hg

2. °“√‡µ√’¬¡ “√≈–≈“¬·Õ≈°ÕŒÕ≈å

‡¡∑‘≈·Õ≈°ÕŒÕ≈åÀ√◊Õ‡√’¬°Õ’°™◊ËÕÀπ÷Ëß«à“‡¡∑“πÕ≈
∂Ÿ°‡≈◊Õ°„™â‡ªìπ·Õ≈°ÕŒÕ≈å„π°“√∑”ªØ‘°‘√‘¬“∑√“π å‡Õ -
‡µÕ√‘øî‡§™—π (transesterification) ‡æ◊ËÕ„Àâ‡°‘¥‡ªìπ‡¡∑‘≈
‡Õ ‡µÕ√å  ‡¡∑“πÕ≈∂Ÿ°‡≈◊Õ°„™â‡æ√“–¡’√“§“∂Ÿ°  ‚´¥“‰ø
(NaOH) ∂Ÿ°‡≈◊Õ°„™â‡ªìπµ—«‡√àßªØ‘°‘√‘¬“‡æ√“–¡’√“§“∂Ÿ°
À“‰¥âßà“¬ ·≈–‡ªìπµ—«‡√àßªØ‘°‘√‘¬“∑’Ë∑”„ÀâªØ‘°‘√‘¬“‡°‘¥‰¥â
‡√Á« ‚¥¬‡¡∑“πÕ≈µâÕß‰¡à¡’πÈ”‡®◊Õªπ¡“°‡°‘π°«à“ 1% °“√
‡µ√’¬¡ “√≈–≈“¬°√–∑”‚¥¬°“√π”‚´¥“‰ø 2.5-5  à«π
¡“≈–≈“¬„π‡¡∑“πÕ≈ 100  à«π‚¥¬πÈ”Àπ—° ´÷Ëßª√‘¡“≥
‚´¥“‰ø∑’Ë„™â·ª√µ“¡ª√‘¡“≥°√¥‰¢¡—πÕ‘ √–∑’Ë¡’Õ¬Ÿà„π«—µ∂ÿ¥‘∫
À“°°√¥‰¢¡—πÕ‘ √–¡’ª√‘¡“≥ Ÿß°Á®–µâÕß„™â‚´¥“‰ø„π
 —¥ à«π∑’Ë Ÿßµ“¡‰ª¥â«¬

3. °“√∑”ªØ‘°‘√‘¬“

πÈ”¡—π∑’Ë∂Ÿ°¢®—¥πÈ”·≈â«∂Ÿ°∑”„Àâ‡¬Áπ≈ß®π¡’Õÿ≥À¿Ÿ¡‘
ª√–¡“≥ 80ºC ®“°π—Èπ®÷ß‡µ‘¡ “√≈–≈“¬·Õ≈°ÕŒÕ≈å≈ß‰ª
Õ¬à“ß™â“Ê (‡µ‘¡„ÀâÀ¡¥¿“¬„π 10 π“∑’)  —¥ à«ππÈ”¡—πµàÕ
 “√≈–≈“¬·Õ≈°ÕŒÕ≈å‚¥¬πÈ”Àπ—°‡∑à“°—∫ 5 µàÕ 1 ∑”°“√
°«π‡æ◊ËÕ„Àâ‡°‘¥ªØ‘°‘√‘¬“Õ¬à“ß∑—Ë«∂÷ß‡ªìπ‡«≈“ª√–¡“≥
15 π“∑’ ¥â«¬Õ—µ√“°“√°«πª“π°≈“ß (500 √Õ∫/π“∑’)
Õÿ≥À¿Ÿ¡‘„π¢≥–π’È®–≈¥≈ß‡À≈◊Õª√–¡“≥ 65ºC °“√‡°‘¥
ªØ‘°‘√‘¬“®–‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á« ‰¥â‡¡∑‘≈‡Õ ‡µÕ√å·≈–
°≈’‡´Õ√—≈ ·µàªØ‘°‘√‘¬“π’È‡ªìπªØ‘°‘√‘¬“º—π°≈—∫‰¥â ¥—ßπ—Èπ®÷ß
®”‡ªìπµâÕßÀ¬ÿ¥°“√°«π‡æ◊ËÕ·¬°º≈º≈‘µµ—«„¥µ—«Àπ÷ËßÕÕ°

‡¡◊ËÕÀ¬ÿ¥°“√°«π°≈’‡´Õ√—≈ ÷́Ëß¡’§«“¡Àπ“·πàπ Ÿß°«à“
(ª√–¡“≥ 1.26 °√—¡/¡≈.) ®–·¬°™—ÈπÕÕ°®“°™—Èπ‡¡∑‘≈
‡Õ ‡µÕ√å ‚¥¬·¬°µ—«µ°≈ß¡“∑’Ë°âπ∂—ß ¥—ßπ—Èπ„π™—Èπ‡¡∑‘≈
‡Õ ‡µÕ√å®–‡À≈◊Õ°≈’‡´Õ√—≈Õ¬ŸàπâÕ¬ ªØ‘°‘√‘¬“°“√‡°‘¥‡¡∑‘≈
‡Õ ‡µÕ√å°Á®– “¡“√∂¥”‡π‘πµàÕ‰ª‰¥âÕ¬à“ß™â“Ê ‡¡◊ËÕ∑‘Èß„Àâ
‡°‘¥ªØ‘°‘√‘¬“‡ªìπ‡«≈“ 3-4 ™—Ë«‚¡ß πÈ”¡—π®–∑”ªØ‘°‘√‘¬“‰ª
¡“°°«à“ 95%

4. °“√·¬°°≈’‡´Õ√—≈

°≈’‡´Õ√—≈®–∂Ÿ°∂à“¬ÕÕ°„ à∂—ß¿“™π–‚¥¬°“√∂à“¬
ÕÕ°∑“ß¥â“π≈à“ß¢Õß∂—ßªØ‘°√≥å „π¢≥–∑’Ë¬—ß√âÕπÕ¬Ÿà‡æ√“–
À“°∑‘Èß‰«â„Àâ‡¬Áπ ™—Èπ°≈’‡´Õ√—≈®–°≈“¬‡ªìπ¢Õß·¢Áß °“√
·¬°°≈’‡´Õ√—≈Õ“®∑”‰¥â¥â«¬°“√∂à“¬∑—Èß™—Èπ‡¡∑‘≈·Õ≈°ÕŒÕ≈å
·≈–™—Èπ°≈’‡´Õ√—≈„ à¿“™π–·≈–∑‘Èß‰«â„Àâ‡¬Áπª√–¡“≥ 12

™—Ë«‚¡ß ‚¥¬™—Èπ°≈’‡´Õ√—≈®–·¢Áßµ—«‡ªìπ¢Õß·¢Áß‡¡◊ËÕ¡’§«“¡
‡¬Áπ   à«π‡¡∑‘≈‡Õ ‡µÕ√å®–¬—ß§ß ¿“æ‡ªìπ¢Õß‡À≈«Õ¬Ÿà
∑”°“√·¬°™—Èπ‡¡∑‘≈‡Õ ‡µÕ√åÕÕ°·≈– àß°≈—∫‰ª∑’Ë∂—ßªØ‘°√≥å
„À¡à

5. °“√≈â“ß ‘Ëßªπ‡ªóôÕπÕÕ°

„π¢≥–π’È‡¡∑‘≈‡Õ ‡µÕ√å¬—ß∂Ÿ°ªπ‡ªóôÕπ¥â«¬ “√Õ◊ËπÊ
‡™àπ  ∫Ÿà∑’Ë‡°‘¥®“°°“√∑”ªØ‘°‘√‘¬“√–À«à“ß‚´¥“‰ø·≈–°√¥
‰¢¡—πÕ‘ √–À√◊ÕπÈ”¡—π °≈’‡´Õ√—≈∑’Ë≈–≈“¬Õ¬Ÿà„π™—Èπ‡¡∑‘≈
‡Õ ‡µÕ√å ‚´¥“‰ø ‡¡∑“πÕ≈∑’Ë‡À≈◊Õ®“°°“√∑”ªØ‘°‘√‘¬“
·≈–πÈ”¡—π∑’Ë∑”ªØ‘°‘√‘¬“‰¡àÀ¡¥ ¥—ßπ—Èπ®÷ßµâÕß∑”°“√¢®—¥
ÕÕ°¥â«¬°“√≈â“ß¥â«¬πÈ”ÕÿàπÀ≈“¬§√—Èß ÷́Ëß°“√≈â“ß§√—Èß·√°
°√–∑”‚¥¬°“√æàπ≈–ÕÕßπÈ”≈ß„π¥â“π∫π¢Õß∂—ßªØ‘°√≥å
‡æ◊ËÕ„ÀâÀ¬¥πÈ”‡≈Á°Ê æ“ ‘Ëßªπ‡ªóôÕπ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß ∫Ÿà
µ°≈ß¥â“π≈à“ß¢Õß∂—ß ª√‘¡“≥πÈ”∑’Ë„™â≈â“ß·µà≈–§√—Èßª√–¡“≥
1/4 ¢Õßª√‘¡“≥‡¡∑‘≈‡Õ ‡µÕ√å  „π°“√≈â“ß§√—Èß·√°Ê ®–
‰¡à¡’°“√°«π ‡æ√“– ∫Ÿà‡ªìπ “√Õ‘¡—≈´‘ø“¬ (emulsify)

∑”„Àâ‡¡∑‘≈‡Õ ‡µÕ√ǻ ÷Ëß‡ªìπ “√‰¡à¡’¢—È« (non-polar)  “¡“√∂
√«¡µ—«°—∫πÈ”´÷Ëß‡ªìπ “√¡’¢—È« (polar) ‡°‘¥‡ªìπ “√Õ‘¡—≈™—π
(emulsion) ´÷Ëß®–√«¡‡ªìπ‡π◊ÈÕ‡¥’¬«°—π·≈–∑”„Àâ·¬°ÕÕ°
®“°°—π‰¥â¬“° ‡¡◊ËÕ‡µ‘¡πÈ”‡æ’¬ßæÕ·≈â«·≈–√Õ„ÀâπÈ”·¬°™—Èπ
®“°‡¡∑‘≈‡Õ ‡µÕ√å‡ªìπ‡«≈“æÕ ¡§«√ (ª√–¡“≥ 5-10

π“∑’) °Á∂à“¬πÈ”≈â“ßÕÕ°¥â“π≈à“ß ‡µ‘¡πÈ”Õÿàπ‡æ◊ËÕ≈â“ß„À¡à
°“√≈â“ß®–°√–∑” 4-5 §√—Èß ·≈–‡æ‘Ë¡°“√°«π„π°“√≈â“ß
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§√—ÈßÀ≈—ßÊ ´÷Ëß “¡“√∂°√–∑”‰¥â‡æ√“–¡’ª√‘¡“≥ ∫Ÿà‡À≈◊Õ
πâÕ¬¡“°·≈â«  ·µà„π°“√º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë‚§√ß°“√
 àß‡ √‘¡Õÿµ “À°√√¡πÈ”¡—πª“≈å¡¢π“¥‡≈Á° ‰¥â°√–∑”„π∂—ß
ªØ‘°√≥å√–∫∫ªî¥·≈–µ‘¥µ—Èß√–∫∫·¬°§◊π‡¡∑‘≈·Õ≈°ÕŒÕ≈å
®“°™—Èπ‡¡∑‘≈‡Õ ‡µÕ√å¥â«¬°“√‰≈à¥â«¬Õ“°“» ¥—ßπ—Èπ®÷ß·¬°
§◊π‡¡∑“πÕ≈„π¢≥–∑’Ë‡¡∑‘≈‡Õ ‡µÕ√å¬—ß√âÕπÕ¬Ÿà ·≈–ºà“π
°√–· ·°ä ‡¢â“‡§√◊ËÕß§«∫·πàπ‡æ◊ËÕ„Àâ‡¡∑“πÕ≈°≈—Ëπµ—«‡ªìπ
¢Õß‡À≈« ´÷Ëß‡¡◊ËÕ‰≈à‡¡∑“πÕ≈®π‰¡à¡’‡¡∑“πÕ≈°≈—Ëπµ—«∑’Ë
‡§√◊ËÕß§«∫·πàπ·≈â«®÷ß∑”°“√≈â“ß¥â«¬πÈ”µàÕ‰ª

6. °“√¢®—¥πÈ”ÕÕ°¢—Èπ ÿ¥∑â“¬

‡¡◊ËÕ≈â“ß ‘Ëßªπ‡ªóôÕπÕÕ°À¡¥·≈â« ¢—ÈπµÕπ ÿ¥∑â“¬
§◊Õ°“√¢®—¥πÈ”≈â“ß∑’ËÀ≈ß‡À≈◊Õ„π™—Èπ‡¡∑‘≈‡Õ ‡µÕ√åÕÕ° ´÷Ëß
°√–∑”‚¥¬°“√„Àâ§«“¡√âÕπ®π∂÷ßÕÿ≥À¿Ÿ¡‘ 120ºC ‡ªìπ
‡«≈“Õ¬à“ßπâÕ¬ 20 π“∑’ ‡¡◊ËÕ∑‘Èß‰«â„Àâ‡¬Áπ°Á “¡“√∂π”‰ª
‡°Á∫‡æ◊ËÕ°“√„™âß“πµàÕ‰ª ·µà„π°“√º≈‘µ∑’Ë‚§√ß°“√ àß‡ √‘¡

Õÿµ “À°√√¡πÈ”¡—πª“≈å¡¢π“¥‡≈Á° °“√¢®—¥πÈ”°√–∑”∑’Ë
Õÿ≥À¿Ÿ¡‘ 80ºC ¿“¬„µâ¿“«– ÿ≠≠“°“» 600-700 mm Hg

°√–∫«π°“√º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å‰¥â· ¥ß‰«â„π Figure

1

‡¡∑‘≈‡Õ ‡µÕ√å∑’Ëº≈‘µ‰¥â∂Ÿ°π”‰ª«—¥ ¡∫—µ‘µà“ßÊ ¥—ßπ’È
1. §«“¡∫√‘ ÿ∑∏‘Ï¢Õß‡¡∑‘≈‡Õ ‡µÕ√å «—¥‚¥¬‡∑§π‘§

TLC (thin layer chromatograph) ‚¥¬„™â stationary

phase: Chromarod-SIII ·≈– 1st mobile phase: n-

hexane: diethyl ether: formic acid = 50:20:03, 2nd

mobile phase: n-hexane: benzene = 1:1

2. ™π‘¥¢Õß°√¥‰¢¡—π «‘‡§√“–Àå‚¥¬°“√‡ª≈’Ë¬π
‡ªìπ‡Õ ‡µÕ√å°àÕπ°“√«‘‡§√“–Àå¥â«¬·°ä ‚§√¡“‚µ°√“ø

3. §«“¡∂à«ß®”‡æ“– µ“¡¡“µ√∞“π ASTM D

1298

4. §«“¡Àπ◊¥ ∑’ËÕÿ≥À¿Ÿ¡‘ 40ºC µ“¡¡“µ√∞“π
ASTM D 445

Figure 1  Block diagram for the production of methyl esters from palm stearin.
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5. ®ÿ¥‰À≈‡∑ µ“¡¡“µ√∞“π ASTM D 97

6. ‡∂â“ ‡ªÕ√å‡´Áπµå‚¥¬πÈ”Àπ—° µ“¡¡“µ√∞“π
ASTM D 482

7. ®ÿ¥«“∫‰ø µ“¡¡“µ√∞“π ASTM D 93

8. ™à«ßÕÿ≥À¿Ÿ¡‘°“√°≈—Ëπ µ“¡¡“µ√∞“π ASTM D

86

9. §à“§«“¡√âÕπ Ÿß°«à“ µ“¡¡“µ√∞“π ASTM D

240

10. °√¥‰¢¡—πÕ‘ √– À“‡ªÕ√å‡´Áπµå¢Õß°√¥„π√Ÿª
°√¥‚Õ‡≈Õ‘° ‚¥¬„™â°√√¡«‘∏’¢Õß AOAC (method 940.28,

1990)

11. §à“‰Õ‚Õ¥’π „™â°√√¡«‘∏’¢Õß IUPAC (method

II.D.7, 1979)

12. §à“ ’́‡∑π  àß‰ª«‘‡§√“–Àå∑’ËÀâÕßªØ‘∫—µ‘°“√ ∂“∫—π
«‘®—¬·≈–‡∑§‚π‚≈¬’ ªµ∑. µ“¡ ASTM D 613

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

°“√‡ª√’¬∫‡∑’¬∫ ¡∫—µ‘‡™‘ß‡™◊ÈÕ‡æ≈‘ß¢Õß‡¡∑‘≈‡Õ -
‡µÕ√å∑’Ëº≈‘µ‰¥â®“°πÈ”¡—π∑Õ¥∑’Ë„™â·≈â«°—∫¡“µ√∞“ππÈ”¡—π

¥’‡´≈·≈–πÈ”¡—π‰∫‚Õ¥’‡´≈∑’Ë°”Àπ¥‰«â · ¥ß„π Table 1

®–‡ÀÁπ‰¥â«à“‡¡∑‘≈‡Õ ‡µÕ√å¡’ ¡∫—µ‘∑’Ë„°≈â‡§’¬ß°—∫πÈ”¡—π¥’‡´≈
¡“° „π¥â“π§«“¡Àπ◊¥∑’Ë Ÿß°«à“‡≈Á°πâÕ¬ §«“¡Àπ“·πàπ∑’Ë
Õ¬Ÿà„π√–¥—∫‡¥’¬«°—π ™à«ß®ÿ¥‡¥◊Õ¥„π™à«ß‡¥’¬«°—π §à“®ÿ¥«“∫
‰ø∑’Ë Ÿß°«à“ ÷́Ëß∑”„Àâ¡’§«“¡ª≈Õ¥¿—¬„π°“√‡°Á∫√—°…“∑’Ë¥’°«à“
‡¡∑‘≈‡Õ ‡µÕ√å¡’§à“´’‡∑π∑’Ë Ÿß°«à“ ‚¥¬§à“´’‡∑π∑’Ë Ÿß®–∑”„Àâ
§à“ ignition delay  —Èπ ∑”„Àâª√‘¡“≥‡™◊ÈÕ‡æ≈‘ß∑’Ë – ¡„π
ÀâÕß‡º“‰À¡â≈¥≈ß°àÕπ°“√≈ÿ°µ‘¥‰ø ∑”„Àâ “¡“√∂§«∫§ÿ¡
°“√‡º“‰À¡â‰¥â¥’¢÷Èπ ‡ªìπº≈„Àâª√– ‘∑∏‘¿“æ¢Õß‡§√◊ËÕß¬πµå
‡æ‘Ë¡ Ÿß¢÷Èπ ·µà®ÿ¥‰À≈‡∑·≈–®ÿ¥¢ÿàπ¢Õß‡¡∑‘≈‡Õ ‡µÕ√å®–
 Ÿß°«à“πÈ”¡—π¥’‡´≈¡“°  ¥—ßπ—Èπ®÷ß¡’Õÿª √√§„π°“√„™â∑’Ë
Õÿ≥À¿Ÿ¡‘µË”

Õß§åª√–°Õ∫¢Õß§“√å∫Õπ ‰Œ‚¥√‡®π ·≈–ÕÕ°´‘‡®π
„π‡¡∑‘≈‡Õ ‡µÕ√å‰¥â®“°°“√ª√–¡“≥§à“®“°°“√§”π«≥
 —¥ à«π¢Õß‡¡∑‘≈‡Õ ‡µÕ√å™π‘¥µà“ßÊ ∑’Ë‰¥â®“°°“√«‘‡§√“–Àå
¥â«¬·°ä ‚§√¡“‚µ°√“ø º≈°“√«‘‡§√“–Àå®– Õ¥§≈âÕß°—∫
Õß§åª√–°Õ∫¢Õß‰∫‚Õ¥’‡´≈ “°≈ ‡¡∑‘≈‡Õ ‡µÕ√å¡’Õß§å-
ª√–°Õ∫‰Œ‚¥√‡®πª√–¡“≥ 12% „°≈â‡§’¬ß°—∫¥’‡´≈ ÷́Ëß¡’§à“
13% ¡’Õß§åª√–°Õ∫§“√å∫Õπ 77% ´÷ËßµË”°«à“πÈ”¡—π¥’‡´≈
´÷Ëß¡’§à“ 87% ·≈–¡’Õß§åª√–°Õ∫¢ÕßÕÕ° ‘́‡®πª√–¡“≥

Table 1  Comparison of diesel fuel and biodiesel property

Standard Test ASTM D975 ASTM PS121 Thai Regulation

Fuel Diesel Fuel Biodiesel High Speed Methyl Ester from
Diesel Used Frying Oil

Major Substance Hydrocarbon Fatty Acid Fatty Acid Methyl
C10-C21 Methyl Ester Ester C14-C18

C12-C22
Higher Heating Value, MJ/kg 44.3 38.6
Kinematic Viscosity, cSt @ 40ºC 1.3-4.1 1.9-6.0 1.8-4.1 6.0
Specific gravity, kg/l @ 60ºC 0.85 0.88 0.81-0.87 0.86
Water Content, ppm by wt 161 0.05% max 0.05% max -
Carbon, wt% 87 77 76.75(cal.)
Hydrogen, wt% 13 12 12.12(cal.)
Oxyen, wt% 0 11 11.13(cal.)
Sulfur, wt% 0.05 max 0 0.05 max -
Boiling Point Range, ºC 188-343 182-338 170-359
Flash Point, ºC >52 100-170 >52 172
Cloud Point, ºC -15 to 5 -3 to 12 5
Pour Point, ºC -35 to -15 -15 to 6 10< 3
Cetane Number >47 >47 60
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Table 2  Melting Point of Methyl Esters (Formo, 1954.)

Methyl Ester Formula Melting Point ºC

Methyl Myristate C
14

H
28

O
2
CH

3
18.8

Methyl Palmitate C
16

H
32

O
2
CH

3
30.6

Methyl Stearate C
18

H
36

O
2
CH

3
39.1

Methyl Oleate C
18

H
34

O
2
CH

3
-19.8

Methyl Linoleate C
18

H
32

O
2
CH

3
-35.0

Table 3 Composition of Methyl Esters from RBD Palm Oil

and Palm Stearin

RBD Palm Oil Palm Stearin

Methyl Myristate, %wt 1.19 0.05
Methyl Palmitate, %wt 27.10 69.12
Methyl Palmitoleate, %wt 1.78 0.21
Methyl Stearate, %wt 7.25 7.63
Methyl Oleate, %wt 42.93 21.72
Methyl Linoleate, %wt 18.68 1.27
Methyl Linolenate, %wt 1.07 0.00
Cloud Point, ºC 10 19
Pour Point, ºC 7 18

11% „π¢≥–∑’Ë¥’‡´≈¡’§à“‡ªìπ»Ÿπ¬å  °“√¡’Õß§åª√–°Õ∫
§“√å∫Õπ∑’ËπâÕ¬°«à“‡ªìπ “‡Àµÿ„Àâ‡¡∑‘≈‡Õ ‡µÕ√å¡’§à“§«“¡
√âÕπ„π√–¥—∫∑’ËµË”°«à“πÈ”¡—π¥’‡´≈ª√–¡“≥ 10%

®ÿ¥¢ÿàπ·≈–®ÿ¥‰À≈‡∑∑’Ë Ÿß¢Õß‡¡∑‘≈‡Õ ‡µÕ√å¡“®“°
∏√√√¡™“µ‘¢Õß™π‘¥‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë¡“®“°°√¥‰¢¡—π™π‘¥
µà“ßÊ °—π Table 2 · ¥ß®ÿ¥À≈Õ¡‡À≈«¢Õß‡Õ ‡µÕ√å™π‘¥
µà“ßÊ ·≈– Table 3 · ¥ßÕß§åª√–°Õ∫¢Õß‡¡∑‘≈‡Õ ‡µÕ√å
∑’Ëº≈‘µ®“°πÈ”¡—πª“≈å¡√’‰øπå·≈–‰¢ª“≈å¡ ‡µ’¬√‘π

®–‡ÀÁπ‰¥â™—¥‡®π«à“‡Õ ‡µÕ√å∑’Ëº≈‘µ®“°°√¥‰¢¡—π
™π‘¥Õ‘Ë¡µ—« (saturated fatty acid) ‡™àπ ‡¡∑‘≈ªí≈¡‘‡µ∑
‡¡∑‘≈ ‡µ’¬‡√∑ ‡¡∑‘≈‰¡√‘ ‡µ∑ ®–¡’®ÿ¥À≈Õ¡‡À≈«∑’Ë Ÿß°«à“
‡Õ ‡µÕ√å∑’Ëº≈‘µ®“°°√¥‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—« (unsaturated

fatty acid) ‡™àπ ‡¡∑‘≈‚Õ‡≈‡Õ∑ ‡¡∑‘≈‡≈‚π≈‘‡Õ∑  ¥—ßπ—Èπ
À“°«—µ∂ÿ¥‘∫∑’Ëπ”¡“º≈‘µ‡ªìπ‡¡∑‘≈‡Õ ‡µÕ√å¡’ —¥ à«π¢Õß
°√¥‰¢¡—πÕ‘Ë¡µ—« Ÿß ‡™àπ ‰¢ª“≈å¡ ‡µ’¬√‘π°Á®–‰¥â‡¡∑‘≈‡Õ -
‡µÕ√å∑’Ë¡’®ÿ¥‰À≈‡∑ Ÿß‰ª¥â«¬

‡ªÕ√å‡´Áπµå°“√‡°‘¥ªØ‘°‘√‘¬“‡ªìπ‡¡∑‘≈‡Õ ‡µÕ√å¢Õß
πÈ”¡—π ®–¢÷ÈπÕ¬Ÿà°—∫·ø°‡µÕ√åÀ≈“¬ª√–°“√ ‡™àπ ª√‘¡“≥

‡¡∑“πÕ≈∑’Ë∑”ªØ‘°‘√‘¬“ ÷́ËßµâÕß„™â¡“°‡°‘πæÕª√–¡“≥ 100%

ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“‚´¥“‰ø´÷Ëß®–„™â„πª√‘¡“≥∑’Ë¡“°¢÷Èπ
À“°πÈ”¡—π¡’ª√‘¡“≥°√¥‰¢¡—πÕ‘ √– Ÿß ‡«≈“·≈–Õÿ≥À¿Ÿ¡‘
„π°“√‡°‘¥ªØ‘°‘√‘¬“ Õ—µ√“‡√Á«·≈–‡«≈“„π°“√°«π ®“°°“√
«‘‡§√“–Àåº≈º≈‘µ∑’Ë‰¥â¥â«¬‡∑§π‘§ thin layer chromato-

graph ®–· ¥ß„Àâ‡ÀÁπ«à“‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë‰¥â Õ“®¡’πÈ”¡—π
‰µ√°≈’‡´Õ‰√¥å ‰¥°≈’‡´Õ‰√¥å ·≈–‚¡‚π°≈’‡´Õ‰√¥å ª–ªπÕ¬Ÿà
‚¥¬ Figure 2 ‰¥â· ¥ß‚§√¡“‚µ·°√¡¢Õß°“√º≈‘µ∑’Ë¡’°“√
°«π¡“°‡°‘π‰ª¢Õß°“√º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å®“°πÈ”¡—πª“≈å¡
‡°√¥∫’ ´÷Ëß°«πÕ¬à“ßµàÕ‡π◊ËÕß„π™à«ß‡«≈“°“√∑”ªØ‘°‘√‘¬“
3 ™—Ë«‚¡ß ‡π◊ËÕß®“°ªØ‘°‘√‘¬“∑√“π å‡Õ ‡µÕ√‘øî‡§™—π‡ªìπ
ªØ‘°‘√‘¬“º—π°≈—∫‰¥â °“√°«πÕ¬à“ßµàÕ‡π◊ËÕß®–∑”„Àâ°≈’‡´Õ√—≈
∑’Ë‡°‘¥‰¡à·¬°™—Èπµ°≈ß¡“¥â“π≈à“ß ·≈–‡°‘¥ªØ‘°‘√‘¬“º—π°≈—∫
∑”„Àâ¡’‰µ√°≈’‡´Õ‰√¥å‡À≈◊Õ„πº≈º≈‘µ Ÿß∂÷ß 11%

Figure 3 · ¥ß‚§√¡“‚µ·°√¡¢Õßº≈º≈‘µ‰∫‚Õ
¥’‡´≈®“°πÈ”¡—πª“≈å¡‡°√¥∫’‡™àπ‡¥’¬«°—π ·µà°«π‡æ’¬ß 15

π“∑’ ·≈–∑‘Èß„Àâ‡°‘¥ªØ‘°‘√‘¬“µàÕ‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß ´÷Ëß‰¥â
‡¡∑‘≈‡Õ ‡µÕ√å 100%
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Figure 2  Chromatogram of biodiesel produced from palm oil grade B, 3 hr. continuous stir.

Figure 3 Chromatogram of biodiesel produced from palm oil grade B, 15 min stir and 3 hr.

reaction time.
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Figure 4 Chromatogram  of  biodiesel  produced  from  palm  stearin,  15  min  stir  and  3  hr.

reaction time.

Figure 4 · ¥ß‚§√¡“‚µ·°√¡¢Õßº≈º≈‘µ‰∫‚Õ
¥’‡´≈®“° superhard stearin ´÷Ëß¡’º≈º≈‘µ‰¥°≈’‡´Õ‰√¥å
·≈–‚¡‚π°≈’‡´Õ‰√¥å‡®◊ÕªπÕ¬Ÿà‡≈Á°πâÕ¬

ª√‘¡“≥‡∂â“∑’ËÕ¬Ÿà„π‡¡∑‘≈‡Õ ‡µÕ√å®–·ª√µ“¡°“√
ªπ‡ªóôÕπ¢Õß ∫Ÿà ´÷Ëß¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥‚´¥“‰ø∑’Ë„™â‡ªìπµ—«
‡√àßªØ‘°‘√‘¬“·≈–¢—ÈπµÕπ°“√≈â“ß ‡¡◊ËÕ„™â‚´¥“‰ø 1% ‚¥¬
πÈ”Àπ—°¢ÕßπÈ”¡—π ª√‘¡“≥‡∂â“°àÕπ≈â“ßÕ“® Ÿß∂÷ß 0.08%

·µà‡¡◊ËÕ≈â“ß¥â«¬πÈ”À≈“¬§√—Èß ª√‘¡“≥‡∂â“®–≈¥≈ß‡À≈◊ÕπâÕ¬
°«à“ 0.008%

º≈‰¥â (yield) ‚¥¬πÈ”Àπ—°¢Õß‡¡∑‘≈‡Õ ‡µÕ√å®–Õ¬Ÿà
√–À«à“ß 90-97% ¢Õß«—µ∂ÿ¥‘∫‡√‘Ë¡µâπ ´÷Ëß¢÷ÈπÕ¬Ÿà°—∫¢—ÈπµÕπ
°“√∑”ªØ‘°‘√‘¬“·≈–°√–∫«π°“√≈â“ß

 √ÿª

°“√º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å®“°º≈º≈‘µπÈ”¡—πª“≈å¡™π‘¥

µà“ßÊ  “¡“√∂°√–∑”‰¥â‚¥¬°“√ª√—∫§ÿ≥ ¡∫—µ‘„Àâ‡À¡“– ¡
°àÕπ‡¢â“∑”ªØ‘°‘√‘¬“  ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßª√‘¡“≥πÈ”·≈–
ª√‘¡“≥°√¥‰¢¡—πÕ‘ √– §«“¡∫√‘∫Ÿ√≥å¢ÕßªØ‘°‘√‘¬“¢÷ÈπÕ¬Ÿà
°—∫ —¥ à«π‡¡∑“πÕ≈∑’Ë§«√‡°‘πæÕ 100% µ—«‡√àßªØ‘°‘√‘¬“
‚´¥“‰ø∑’Ë‡À¡“– ¡°—∫ª√‘¡“≥°√¥‰¢¡—πÕ‘ √–  Õÿ≥À¿Ÿ¡‘
·≈–‡«≈“°“√‡°‘¥ªØ‘°‘√‘¬“ Õ—µ√“‡√Á«·≈–‡«≈“„π°“√°«π
 “√ªπ‡ªóôÕπ∑’Ëæ∫Õ¬Ÿà‚¥¬∑—Ë«‰ª§◊Õ ‰¥°≈’‡´Õ‰√¥å ‚¡‚π-
°≈’‡´Õ‰√¥å  √«¡∑—Èß‰µ√°≈’‡´Õ‰√¥å  ´÷Ëß “√ªπ‡ªóôÕππ’È®–
· ¥ß∂÷ßªØ‘°‘√‘¬“∑’Ë‡°‘¥‰¡à∫√‘∫Ÿ√≥å  à«π ¡∫—µ‘‡™‘ß‡™◊ÈÕ‡æ≈‘ß
¢Õß‡¡∑‘≈‡Õ ‡µÕ√å®–„°≈â‡§’¬ß°—∫ ¡∫—µ‘‡™◊ÈÕ‡æ≈‘ß¢ÕßπÈ”¡—π
¥’‡´≈À¡ÿπ‡√Á« ∑—Èß¥â“π§«“¡Àπ◊¥ §«“¡∂à«ß®”‡æ“– ™à«ß
Õÿ≥À¿Ÿ¡‘°“√°≈—Ëπ ·µà —¥ à«π¢Õß§“√å∫Õπ∑’ËµË”°«à“πÈ”¡—π
¥’‡´≈„π‡¡∑‘≈‡Õ ‡µÕ√åª√–¡“≥ 11%  àßº≈„Àâ§à“§«“¡√âÕπ
¢Õß‰∫‚Õ¥’‡´≈µË”°«à“  ¡∫—µ‘¢Õß‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë¥’°«à“Õ’°
°Á§◊Õ °“√¡’§à“´’‡∑π·≈–®ÿ¥«“∫‰ø∑’Ë Ÿß°«à“ ∑”„Àâ¡’ ¡√√∂π–
°“√‡º“‰À¡â Ÿß·≈–§«“¡ª≈Õ¥¿—¬„π°“√¢π àß·≈–‡°Á∫√—°…“
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