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Abstract
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This research studied the suitable technique for the production of methyl ester from waste palm oil
in the water pond of a palm oil mill.  The composition of the waste palm oil was 73.82% fatty acid, 5.07%
triglyceride,  3.39%  diglyceride  and  17.76%  unknown  compounds.  The  unknown  compounds  were
separated via simple distillation carried out at a temperature range of 300-350oC.

First, the experiments were carried out in screw capped bottles using filtrated as-received waste oil
as the reactant. The esterification and transesterification process were conducted using sulfuric acid catalyst
in a methanol solution. The key parameters studied were mole ratio of waste oil to methanol (1:1 to 1:72),
amount of catalyst from 0.1-20 v/w% of the reactant, temperature range of 60-98oC and reaction time range
of 15-180 minutes. Thin Layer Chromatography (TLC) analysis showed 85-90% purity of methyl ester with
4-5% of mono-, di-, and triglycerides and fatty acids and about 5-10% of the unknown compounds for the
best condition. The resulting yield of biodiesel was 84-88%. Eradication of contaminants by distillation gave
about a 75% distillate yield. Distilled waste palm oil was esterified and transesterified using the previous
optimum condition of as-received waste oil, but the reaction time and temperature were varied. The optimal
result was obtained by using distilled waste palm oil to methanol molar ratio of 1:8, sulfuric acid of 1 v/w%
of reactant, reaction temperature of 70oC and reaction time of 1 hour. TLC analysis indicated a biodiesel
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Production of methyl ester from oil in wastewater pond
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composition of methyl ester, free fatty acid, diglyceride and monoglyceride of  96.39%, 3.20%, 0.24% and
0.17%, respectively. The yield of biodiesel was 96-98% having physical fuel properties according to Thailand
standard for methyl ester

Finally, the distilled waste palm oil was esterified using a 3 liters continuous stirred-tank reactor
(CSTR). Using the suitable condition for the batch process and an hour retention time, the resulting biodiesel
contained methyl ester, free fatty acid, diglyceride and monoglyceride at compositions of 94.34%, 3.22%,
1.60% and 0.84%, respectively, which were very close to the qualities from the batch process.

Key words : biodiesel, methyl ester, esterification, waste palm oil, palm oil mill
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πÈ”‡ ’¬®“°‚√ßß“π °—¥πÈ”¡—πª“≈å¡ ‚¥¬„™â “√µ—Èßµâπ‡ªìπ‰¢πÈ”¡—π 2 ™π‘¥ §◊Õ‰¢πÈ”¡—π∑’Ëºà“π°“√°√Õß·≈–‰¢πÈ”¡—π∑’Ë

ºà“π°“√·¬° “√ªπ‡ªóôÕπ¥â«¬°“√°≈—Ëπ¿“¬„µâ§«“¡¥—π∫√√¬“°“»‡ªìπ«—µ∂ÿ¥‘∫µ—Èßµâπ °“√À“ ¿“«–∑’Ë‡À¡“– ¡„π°“√

º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å°√–∑”„π¢«¥ screw capped ‚¥¬„™â°√¥´—≈øî«√‘°‡ªìπµ—«‡√àßªØ‘°‘√‘¬“„π “√≈–≈“¬‡¡∑“πÕ≈ ‡æ◊ËÕ

„Àâ‡°‘¥ªØ‘°‘√‘¬“‡Õ ‡µÕ√‘øî‡§™—π (esterification) ·≈–∑√“π å‡Õ ‡µÕ√‘øî‡§™—π (transesterification) æ√âÕ¡Ê °—π ªí®®—¬

 ”§—≠∑’Ë»÷°…“§◊Õ —¥ à«π‡™‘ß‚¡≈¢Õß “√µ—ÈßµâπµàÕ‡¡∑“πÕ≈„π™à«ß 1:1-1:72 ª√‘¡“≥¢Õßµ—«‡√àßªØ‘°‘√‘¬“ 0.1-20 v/w%

¢Õß‰¢πÈ”¡—π Õÿ≥À¿Ÿ¡‘ 60-98
o
C ·≈–„™â‡«≈“„π°“√∑”ªØ‘°‘√‘¬“ 15-180 π“∑’ ®“°º≈°“√«‘‡§√“–Àå¥â«¬ thin layer

chromatograph · ¥ß„Àâ‡ÀÁπ«à“ ‰∫‚Õ¥’‡´≈∑’Ë‰¥â¡’§«“¡∫√‘ ÿ∑∏‘Ï‡¡∑‘≈‡Õ ‡µÕ√å 85-90% ¡’‚¡‚π- ‰¥- ·≈–‰µ√-

°≈’‡´Õ‰√¥å√«¡∑—Èß°√¥‰¢¡—π 4-5% ·≈– “√ª√–°Õ∫∑’Ë‰¡à√Ÿâ™π‘¥ 5-10% ‚¥¬¡’º≈‰¥â (yield) 84-88% ´÷Ëß¬“°µàÕ°“√

ª√—∫ª√ÿß§ÿ≥¿“æ„Àâ‰¥âµ“¡¡“µ√∞“πª√–‡∑»‰∑¬ º≈‰¥â„π°“√·¬° “√ªπ‡ªóôÕπ¥â«¬°“√°≈—Ëπ¡’§à“ª√–¡“≥ 75% °“√

º≈‘µ®“°‰¢πÈ”¡—π∑’Ëºà“π°“√°≈—Ëπ·¬° “√ªπ‡ªóôÕπ·≈â« æ∫«à“ ‡¡◊ËÕ„™â —¥ à«π‡™‘ß‚¡≈‰¢πÈ”¡—πµàÕ‡¡∑“πÕ≈‡∑à“°—∫ 1:8

ª√‘¡“≥°√¥´—≈øî«√‘° 1% v/w ¢Õß‰¢πÈ”¡—π ∑”ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘ 70
o
C ‡ªìπ‡«≈“ 1 ™—Ë«‚¡ß ‰¥â‰∫‚Õ¥’‡´≈∑’Ë¡’§«“¡

∫√‘ ÿ∑∏‘Ï¢Õß‡¡∑‘≈‡Õ ‡µÕ√å 95-97 % ·≈–¡’°√¥‰¢¡—π ‰¥°≈’‡´Õ‰√¥å ·≈–‚¡‚π°≈’‡´Õ‰√¥å µ°§â“ßÕ¬Ÿà 3.20% 0.24%

·≈– 0.17% µ“¡≈”¥—∫  ‚¥¬¡’º≈‰¥â„π™à«ß 96-98%  ‚¥¬¡’§ÿ≥ ¡∫—µ‘‡™‘ß°“¬¿“æ∑’Ë Õ¥§≈âÕß°—∫¡“µ√∞“π‡¡∑‘≈

‡Õ ‡µÕ√å¢Õßª√–‡∑»‰∑¬ ·µàµâÕßª√—∫ª√ÿß ¡∫—µ‘‡™‘ß‡§¡’µàÕ‰ª

„π°“√º≈‘µ‰∫‚Õ¥’‡´≈·∫∫µàÕ‡π◊ËÕß¥â«¬Õÿª°√≥å CSTR ´÷Ëß¡’§«“¡®ÿ∂—ßªØ‘°√≥å 3 ≈‘µ√ ®“°‰¢πÈ”¡—π∑’Ëºà“π

°“√·¬° “√ªπ‡ªóôÕπ ‚¥¬„™â ¿“«–∑’Ë‡À¡“– ¡®“°°√–∫«π°“√º≈‘µ·∫∫·∫∑™å æ∫«à“ ‰∫‚Õ¥’‡´≈∑’Ë‰¥â¡’§«“¡

∫√‘ ÿ∑∏‘Ï¢Õß‡¡∑‘≈‡Õ ‡µÕ√å 94.34% ·≈–¡’°√¥‰¢¡—π ‰¥°≈’‡´Õ‰√¥å ·≈–‚¡‚π°≈’‡´Õ‰√¥åµ°§â“ßÕ¬Ÿà 3.22% 1.60%

·≈– 0.84% µ“¡≈”¥—∫ ´÷Ëß Õ¥§≈âÕß°—∫°“√º≈‘µ·∫∫·∫∑™å ·≈– “¡“√∂æ—≤π“„Àâ¡’§ÿ≥ ¡∫—µ‘µ“¡¡“µ√∞“π‰¥â

°“√»÷°…“«‘®—¬‡æ◊ËÕ„Àâ‰¥â·À≈àßæ≈—ßß“π™π‘¥„À¡à ‡™àπ
‡™◊ÈÕ‡æ≈‘ß‰∫‚Õ¥’‡´≈ π—Èπ‡ªìπ∑’Ë‰¥â√—∫§«“¡ π„®‡ªìπÕ¬à“ß¬‘Ëß
‡™◊ÈÕ‡æ≈‘ß‰∫‚Õ¥’‡´≈‡ªìπ‡™◊ÈÕ‡æ≈‘ß∑’Ë‰¥â¡“®“°πÈ”¡—πæ◊™ À√◊Õ
‰¢®“° —µ«å  ‡™◊ÈÕ‡æ≈‘ß™π‘¥π’È‰¥â∂Ÿ°·π–π”„Àâ„™â·∑ππÈ”¡—π
¥’‡´≈ ´÷Ëß “‡ÀµÿÀ≈—°¡“®“°‡™◊ÈÕ‡æ≈‘ß™π‘¥π’È “¡“√∂∑”¢÷Èπ
„À¡à‰¥â·≈–¬—ß‡ªìπ¡‘µ√°—∫ ‘Ëß·«¥≈âÕ¡‚¥¬ “¡“√∂¬àÕ¬ ≈“¬

∑“ß™’«¿“æ‰¥â  °“√„™â‰∫‚Õ¥’‡´≈‡ªìπ‡™◊ÈÕ‡æ≈‘ßπ—Èπ‰¥â¡’°“√
º≈‘µ°—πÕ¬à“ß·æ√àÀ≈“¬·≈–‰¥â¡’°“√‡√‘Ë¡„™âπÈ”¡—π™π‘¥π’È·∑π
πÈ”¡—π¥’‡´≈„π∑«’ª¬ÿ‚√ªÀ≈—ßªï 1980

ªí®®ÿ∫—π«‘∏’∑’Ëπ‘¬¡„π°“√º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å §◊Õ ªØ‘-
°‘√‘¬“∑√“π å‡Õ ‡µÕ√‘øî‡§™—π¢Õß‰µ√°≈’‡´Õ‰√¥å„ππÈ”¡—πæ◊™
À√◊Õ‰¢®“° —µ«å ‚¥¬„™â·Õ≈°ÕŒÕ≈å√à«¡°—∫µ—«‡√àßªØ‘°‘√‘¬“°√¥
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À√◊Õ‡∫  ·Õ≈°ÕŒÕ≈å∑’Ëπ‘¬¡„™â„π°“√∑”ªØ‘°‘√‘¬“§◊Õ‡¡∑“πÕ≈
‡æ√“–¡’√“§“∂Ÿ° ´÷Ëß®–‰¥â°≈’‡´Õ√’π‡ªìπº≈‘µº≈æ≈Õ¬‰¥â
‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë‰¥â®“°°√–∫«π°“√π’È‡¡◊ËÕ∂Ÿ°„™â‡ªìπ‡™◊ÈÕ‡æ≈‘ß
∑¥·∑π¥’‡´≈  ®–‡√’¬°«à“  "‰∫‚Õ¥’‡´≈"  ªØ‘°‘√‘¬“∑√“π å
‡Õ ‡µÕ√‘øî‡§™—π∑’Ë„™âµ—«‡√àßªØ‘°‘√‘¬“·∫∫‡∫ ®–æ∫°—π¡“°„π
°“√º≈‘µ‡™‘ßÕÿµ “À°√√¡‡æ√“–ªØ‘°‘√‘¬“‡°‘¥¢÷ÈπÕ¬à“ß√«¥‡√Á«
‚´‡¥’¬¡‰Œ¥√Õ°‰´¥å·≈–‚æ·∑ ‡´’¬¡‰Œ¥√Õ°‰´¥å ‡ªìπµ—«
‡√àßªØ‘°‘√‘¬“‡∫ ∑’Ëπ‘¬¡°—πÕ¬à“ß·æ√àÀ≈“¬ „π∑“ß°≈—∫°—π°“√
„™âµ—«‡√àßªØ‘°‘√‘¬“·∫∫°√¥π—Èπ‰¥â√—∫§«“¡ π„®∑’ËπâÕ¬°«à“
‡æ√“–ªØ‘°‘√‘¬“‡°‘¥¢÷Èπ™â“ ·≈–µ—«‡√àßªØ‘°‘√‘¬“°√¥∑’Ëπ‘¬¡§◊Õ
°√¥ —́≈øî«√‘° (Zhang et al., 2003) ·µà®–‰¥â√—∫§«“¡
 π„®„™â¡“°¢÷Èπ‡¡◊ËÕ«—µ∂ÿ¥‘∫µ—Èßµâπ¡’°√¥‰¢¡—πÕ‘ √–Õ¬Ÿà„π
ª√‘¡“≥ Ÿß

«—µ∂ÿª√– ß§å¢Õßß“π«‘®—¬π’È §◊Õ ‡æ◊ËÕ»÷°…“ ¿“«–∑’Ë
‡À¡“– ¡„π°“√º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å®“°‰¢πÈ”¡—π„π∫àÕπÈ”∑‘Èß
·≈–‰¢πÈ”¡—π∑’Ë°≈—Ëπ·≈â«¢Õß‚√ßß“π °—¥πÈ”¡—πª“≈å¡ „π
°√–∫«π°“√º≈‘µ·∫∫·∫∑™å·≈–µàÕ‡π◊ËÕß

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

1. «— ¥ÿ „™â‰¢πÈ”¡—πª“≈å¡„π∫àÕπÈ”∑‘Èß (waste oil) ®“°

∫√‘…—∑ µŸ≈Õ‘π¥— ∑√’ ®—ßÀ«—¥ µŸ≈

®“°º≈°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫¥â«¬«‘∏’ Thin Layer

Chromatography (TLC) æ∫«à“ ‰¢πÈ”¡—π°≈—Ëπ·≈â«®–
ª√–°Õ∫‰ª¥â«¬ °√¥‰¢¡—πÕ‘ √–‡ªìπ à«π„À≠à §◊Õª√–¡“≥
95% ‚¥¬πÈ”Àπ—° ´÷Ëß¡“°°«à“‰¢¡—π°àÕπ°≈—Ëπ∑’Ë¡’°√¥‰¢¡—π
ª√–¡“≥ 73% ‚¥¬πÈ”Àπ—° ·≈–¡’ “√ª√–°Õ∫∑’Ë‰¡à√Ÿâ™π‘¥
(unknown compounds) ¡“°∂÷ß 17.7% ́ ÷Ëß‡¡◊ËÕµ√«® Õ∫
¥â«¬ TLC ®–‰¡àæ∫„π‰¢πÈ”¡—π∑’Ë°≈—Ëπ·≈â«

2.  “√‡§¡’

 “√‡§¡’∑’Ë„™â„π°“√∑¥≈Õß ª√–°Õ∫¥â«¬ ‡¡∑“πÕ≈
‡°√¥°“√§â“ (99.5%) ‡Õ∑“πÕ≈‡°√¥°“√§â“ (95%) ‚´‡¥’¬¡
‰Œ¥√Õ°‰´¥å‡°√¥°“√§â“  °√¥ —́≈øî«√‘°‡°√¥°“√«‘‡§√“–Àå
(98%) πÈ”°≈—Ëπ °√¥´—≈ø“¡‘°‡°√¥°“√«‘‡§√“–Àå Õ‘π¥‘‡§‡µÕ√å
‡¡∑‘≈‡√¥·≈–øïπÕø∏“≈’π  ·≈–πÈ”¡—πæ“√“øîπ (Paraffin
oil) ‡ªìπµ—«°≈“ß„Àâ§«“¡√âÕπ

3. Õÿª°√≥å

Õÿª°√≥å∑’Ë„™â„π°“√∑¥≈Õß·≈–«‘‡§√“–Àå ª√–°Õ∫¥â«¬
™ÿ¥ “∏‘µ°“√º≈‘µ‰∫‚Õ¥’‡´≈·∫∫µàÕ‡π◊ËÕß (continuous
process reactor)  √â“ß‚¥¬»Ÿπ¬å‡§√◊ËÕß¡◊Õ«‘∑¬“»“ µ√å
¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µÀ“¥„À≠à  (Figure
1)  ™ÿ¥°≈—Ëπ·∫∫¡’√’ø≈—°´å  ‡§√◊ËÕß¡◊Õ«‘‡§√“–Àå Thin Layer
Chromatography/Hydrogen Flame Ionization De-
tection (TLC/FID), Iatroscan Model MK-6s ·≈–

Figure 1.  Continuous process reactor
(Color figure can be viewed in the electronic version)
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¢Õß‰∫‚Õ¥’‡´≈∑’Ë‰¥â®“°°“√„™â‰¢πÈ”¡—π°àÕπ°≈—Ëπ‡ªìπ “√µ—Èßµâπ
®–ª√–°Õ∫¥â«¬ ‡¡∑‘≈‡Õ ‡µÕ√å °√¥‰¢¡—π ‰µ√°≈’‡´Õ‰√¥å
·≈– “√ª√–°Õ∫∑’Ë‰¡à√Ÿâ™π‘¥ ´÷Ëß¡’Õ¬Ÿà®”π«π¡“° ´÷Ëßµà“ß®“°
‰∫‚Õ¥’‡´≈∑’Ë‰¥â®“°‰¢πÈ”¡—π°≈—Ëπ·≈â«‡ªìπ “√µ—Èßµâπ ´÷Ëß
ª√–°Õ∫¥â«¬‡¡∑‘≈‡Õ ‡µÕ√å·≈–°√¥‰¢¡—π‡ªìπ à«π„À≠à ·≈–
‰¡àæ∫Õß§åª√–°Õ∫®”æ«°‰µ√°≈’‡´Õ‰√¥å ·≈– “√ª√–°Õ∫∑’Ë
‰¡à√Ÿâ™π‘¥

4. °“√»÷°…“°“√º≈‘µ‰∫‚Õ¥’‡´≈¥â«¬™ÿ¥ “∏‘µ·∫∫

µàÕ‡π◊ËÕß‚¥¬„™â‰¢πÈ”¡—π°≈—Ëπ·≈â«‡ªìπ “√µ—Èßµâπ

‡¡◊ËÕ°“√º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å¥â«¬™ÿ¥ “∏‘µ‰∫‚Õ¥’‡´≈
·∫∫µàÕ‡π◊ËÕß ‚¥¬„™â‰¢πÈ”¡—π°≈—Ëπ·≈â«‡ªìπ “√µ—Èßµâπ ‚¥¬„™â
 ¿“«–∑’Ë‡À¡“– ¡®“°°“√º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å·∫∫·∫∑™å §◊Õ
 —¥ à«π‡™‘ß‚¡≈‰¢πÈ”¡—πµàÕ‡¡∑“πÕ≈‡ªìπ 1:8 ª√‘¡“≥µ—«‡√àß
ªØ‘°‘√‘¬“°√¥ 1 v/w% ∑”ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘ 70oC ‚¥¬
°”Àπ¥„Àâ‡«≈“√’‡∑π™—π (retention time) „π∂—ßªØ‘°√≥å
‡∑à“°—∫ 1 ™—Ë«‚¡ß ´÷Ëßæ∫«à“ °“√·¬°™—Èπ∑’ËÀ≈Õ¥·°â« „™â‡«≈“
„π°“√·¬°ª√–¡“≥ 15 π“∑’ ‚¥¬™—Èπ “√≈–≈“¬‡¡∑“πÕ≈∑’Ë
„ °«à“®–ÕÕ°¥â“π∫π ™—Èπ‡¡∑‘≈‡Õ ‡µÕ√å´÷Ëß¡’§«“¡Àπ“·πàπ
 Ÿß°«à“®–Õ¬Ÿà¢â“ß≈à“ß µ—«Õ¬à“ß‰∫‚Õ¥’‡´≈∑’Ë‰¥â‡¡◊ËÕ«‘‡§√“–Àå¥â«¬
‡∑§π‘§ TLC ®–¡’º≈°“√«‘‡§√“–Àå¥—ß Figure 9 æ∫«à“
‰∫‚Õ¥’‡´≈∑’Ë„™â‰¢πÈ”¡—π°≈—Ëπ·≈â«‡ªìπ “√µ—Èßµâπ  “¡“√∂º≈‘µ
·∫∫µàÕ‡π◊ËÕß‰¥â‚¥¬„™â ¿“«–∑’Ë‡À¡“– ¡®“°º≈°“√∑¥≈Õß
·∫∫·∫∑™å  ‚¥¬‰¥â‡¡∑‘≈‡Õ ‡µÕ√åÕ¬Ÿà„π™à«ß 93-95%  ´÷Ëß
„°≈â‡§’¬ß°—∫°“√∑¥≈Õß·∫∫·∫∑™å‚¥¬¡’§«“¡∫√‘ ÿ∑∏‘Ï‡¡∑‘≈
‡Õ ‡µÕ√åµË”°«à“‡≈Á°πâÕ¬ ́ ÷ËßÕ“®¡“®“° ¡√√∂π–¢Õß™ÿ¥ “∏‘µ
·∫∫µàÕ‡π◊ËÕß¬—ß‰¡à ¡∫Ÿ√≥å‡æ’¬ßæÕ

5. °“√»÷°…“§ÿ≥ ¡∫—µ‘∑“ß‡™◊ÈÕ‡æ≈‘ß¢Õß‡¡∑‘≈‡Õ ‡µÕ√å

®“°°“√„™â‰¢πÈ”¡—π‡ªìπ “√µ—Èßµâπ

º≈°“√«‘‡§√“–Àå§ÿ≥ ¡∫—µ‘∑“ß‡™’ÈÕ‡æ≈‘ß¢Õß‡¡∑‘≈

‡Õ ‡µÕ√å®“°‰¢πÈ”¡—π∑—Èß 2 ™π‘¥ ´÷Ëßº≈‘µ®“°°√–∫«π°“√
·∫∫·∫∑™å ∑”°“√‡ª√’¬∫‡∑’¬∫°—∫¡“µ√∞“π¢Õß‡¡∑‘≈‡Õ -
‡µÕ√å·≈–πÈ”¡—π¥’‡´≈  “¡“√∂Õ∏‘∫“¬º≈°“√«‘‡§√“–Àå§à“µà“ßÊ
‰¥â¥—ßπ’È

1. ®ÿ¥«“∫‰ø (flash point) ¢Õß‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë
º≈‘µ‰¥â §à“∑’Ë‰¥âÕ¬Ÿà√–À«à“ß 189-192oC ‡ªìπ‰ªµ“¡¡“µ√∞“π
‡¡∑‘≈‡Õ ‡µÕ√å·≈– Ÿß°«à“§à“¡“µ√∞“ππÈ”¡—π¥’‡´≈À¡ÿπ‡√Á«
·≈–À¡ÿπ™â“ ®÷ß∑”„Àâ‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë‰¥â “¡“√∂¢π∂à“¬·≈–
‡°Á∫‰¥âÕ¬à“ßª≈Õ¥¿—¬°«à“πÈ”¡—π¥’‡´≈ ‡π◊ËÕß®“°°“√¡’®ÿ¥«“∫
‰ø∑’Ë Ÿß°«à“ ®÷ß¡’§«“¡‡ ’Ë¬ßµàÕ°“√√–‡∫‘¥À√◊Õ°“√µ‘¥‰øπâÕ¬
°«à“πÈ”¡—π¥’‡´≈À¡ÿπ‡√Á«·≈–À¡ÿπ™â“

2. ®ÿ¥¢ÿàπ (cloud point) ¢Õß‰∫‚Õ¥’‡´≈∑’Ëº≈‘µ‰¥â
¡’§à“Õ¬Ÿà√–À«à“ß 5-7oC ´÷Ëß¡“µ√∞“π‡¡∑‘≈‡Õ ‡µÕ√åª√–‡∑»
‰∑¬‰¡à‰¥â√–∫ÿ‰«â  à«π®ÿ¥‰À≈‡∑ (pour point) ¡’§à“ 2-3oC
‡ªìπ‰ªµ“¡¡“µ√∞“π¢ÕßπÈ”¡—π¥’‡´≈À¡ÿπ™â“ (16oC  Ÿß ÿ¥)
·≈–À¡ÿπ‡√Á« (10oC  Ÿß ÿ¥) ´÷Ëßπ”‰ª„™â°—∫‡§√◊ËÕß¬πµå¥’‡´≈
‰¥â‡ªìπÕ¬à“ß¥’

3. §à“§«“¡∂à«ß®”‡æ“–¢Õß‰∫‚Õ¥’‡´≈∑’Ëº≈‘µ‰¥â ¡’§à“
Õ¬Ÿà√–À«à“ß 0.861-0.863 ´÷Ëßµ“¡¡“µ√∞“π‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë
15oC °”Àπ¥‰«â„ÀâÕ¬Ÿà√–À«à“ß 0.860-0.900

4. §à“§«“¡Àπ◊¥¢Õß‰∫‚Õ¥’‡´≈∑’Ëº≈‘µ‰¥â (40oC) ¡’
§à“Õ¬Ÿàª√–¡“≥ 4.95 cSt ‡¡◊ËÕ„™â‰¢πÈ”¡—π∑’Ëºà“π°“√°≈—Ëπ ·≈–
¡’§à“ª√–¡“≥ 8.47 cSt ‡¡◊ËÕ„™â‰¢πÈ”¡—π°àÕπ°≈—Ëπ ´÷Ëß§à“∑’Ë
«‘‡§√“–Àå‰¥â®“°‰¢πÈ”¡—π∑’Ëºà“π°“√°≈—Ëπ‰¥â¡’§à“Õ¬Ÿà„π‡°≥±å
¡“µ√∞“π¢Õß‡¡∑‘≈‡Õ ‡µÕ√å (‰¡à‡°‘π 5.0 cSt)  ·≈–§à“
¡“µ√∞“π¢ÕßπÈ”¡—π¥’‡´≈À¡ÿπ™â“ (8.0 cSt  Ÿß ÿ¥) ·µà¡’§à“
‡°‘ππÈ”¡—π¥’‡´≈À¡ÿπ‡√Á« (1.8-4.1 cSt) ´÷Ëß°“√¡’§à“§«“¡
Àπ◊¥ Ÿß§“¥«à“¡“®“° “√ªπ‡ªóôÕπ∑’Ë‰¡à√Ÿâ™π‘¥  ¥—ßπ—Èπ‰∫‚Õ-
¥’‡´≈∑’Ëº≈‘µ‰¥âÀ“°‰¡àºà“π°“√ª√—∫ª√ÿß§ÿ≥¿“æ‡æ‘Ë¡‡µ‘¡πà“®–
‡À¡“– ¡°—∫°“√„™âß“π„π‡§√◊ËÕß¬πµå™π‘¥√Õ∫µË” (300 √Õ∫/
π“∑’) ·≈–™π‘¥√Õ∫ª“π°≈“ß (300-100 √Õ∫/π“∑’) ‡∑à“π—Èπ

Table 1. Compositions of obtained methyl ester from distilled waste oil and waste oil

                      Compositions      Weight%

 Type of ME ME TG FFA DG MG Unknown

ME from waste oil 83.964 4.573 3.049 2.661 - 4.752
ME from distilled waste oil 98.95 - 1.050 - - -
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5. Õÿ≥À¿Ÿ¡‘¢Õß à«π∑’Ë°≈—Ëπ‰¥â‚¥¬ª√‘¡“µ√„πÕ—µ√“

√âÕ¬≈–‡°â“ ‘∫ ¡’§à“ 280 ∂÷ß 304oC ‡ªìπ‰ªµ“¡¡“µ√∞“π
πÈ”¡—π¥’‡´≈∑’ËµâÕß‰¡à Ÿß°«à“ 357oC

∫∑ √ÿª

®“°º≈°“√∑¥≈Õß¥”‡π‘π°“√«‘®—¬°“√º≈‘µ‰∫‚Õ¥’‡´≈
®“°‰¢πÈ”¡—π„π∫àÕπÈ”∑‘Èß´÷Ëß¡’°√¥‰¢¡—πÕ¬Ÿà„πª√‘¡“≥ Ÿß
 “¡“√∂ √ÿª‰¥â‡ªìπª√–‡¥Áπµà“ßÊ ¥—ßπ’È

1.  ¿“«–∑’Ë‡À¡“– ¡µàÕ°“√º≈‘µ‰∫‚Õ¥’‡´≈‡¡◊ËÕ„™â
‰¢πÈ”¡—π‡ªìπ “√µ—Èßµâπ §◊Õ —¥ à«π‡™‘ß‚¡≈¢Õß‰¢πÈ”¡—πµàÕ
‡¡∑“πÕ≈‡∑à“°—∫ 1:8 ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“°√¥´—≈øî«√‘° 1
v/w% Õÿ≥À¿Ÿ¡‘ 80oC ‡ªìπ‡«≈“ 3 ™—Ë«‚¡ß  “¡“√∂º≈‘µ
‰∫‚Õ¥’‡´≈∑’Ë¡’§«“¡∫√‘ ÿ∑∏‘Ï¢Õß‡¡∑‘≈‡Õ ‡µÕ√å 85-90% ‚¥¬
¡’§à“º≈‰¥â 84-88% ·µà¡’ “√ªπ‡ªóôÕπ∑’Ë‰¡à√Ÿâ™π‘¥Õ¬Ÿà‡ªìπ
®”π«π¡“° ´÷Ëß®–µâÕß∑”°“√·¬°ÕÕ°°àÕππ”‰ª„™â·≈–‡ªìπ
Õÿª √√§„π°√–∫«π°“√º≈‘µÕ’°¥â«¬

2.  ¿“«–∑’Ë‡À¡“– ¡µàÕ°“√º≈‘µ‰∫‚Õ¥’‡´≈‡¡◊ËÕ„™â
‰¢πÈ”¡—π°≈—Ëπ·≈â«‡ªìπ “√µ—Èßµâπ §◊Õ —¥ à«π‡™‘ß‚¡‡≈°ÿ≈¢Õß
‰¢πÈ”¡—π‡¡∑“πÕ≈‡ªìπ 1:8  ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“°√¥
´—≈øî«√‘° 1 v/w%  Õÿ≥À¿Ÿ¡‘ 70oC ‡«≈“ 1 ™—Ë«‚¡ß  “¡“√∂
º≈‘µ‰∫‚Õ¥’‡´≈∑’Ë¡’§«“¡∫√‘ ÿ∑∏‘Ï¢Õß‡¡∑‘≈‡Õ ‡µÕ√å 95-97%
·≈–¡’º≈‰¥â 96-98% ´÷Ëß¡’§«“¡∫√‘ ÿ∑∏‘Ï·≈–√âÕ¬≈–º≈‰¥â Ÿß
°«à“°“√„™â‰¢πÈ”¡—π„π ¿“æ∑’Ë‰¥â¡“‡ªìπ “√µ—Èßµâπ ·≈–§«“¡
‡ªìπ‰ª‰¥â„π°“√ª√—∫ª√ÿß§ÿ≥¿“æ‰∫‚Õ¥’‡´≈„Àâ‰¥âµ“¡¡“µ√∞“π
¢Õßª√–‡∑»‰∑¬∑”‰¥âßà“¬°«à“

3. ≈—°…≥–∑“ß°“¬¿“æ¢Õß‡¡∑‘≈‡Õ ‡µÕ√å∑’Ëº≈‘µ
®“°‰¢πÈ”¡—π„π∫àÕπÈ”∑‘Èß∑’Ëºà“π°“√°≈—Ëπ·≈â« ¡’ ’ÕàÕπ°«à“
‡¡∑‘≈‡Õ ‡µÕ√å∑’Ëº≈‘µ®“°πÈ”¡—πª“≈å¡„π∫àÕπÈ”∑‘Èß∑’Ë‰¡àºà“π°“√
°≈—Ëπ Õ’°∑—Èß®–‰¡à‡°‘¥µ–°Õπ‡¡◊ËÕ‡°Á∫‰«â‡ªìπ‡«≈“π“π

4. °“√º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å·∫∫µàÕ‡π◊ËÕß„™â‰¢πÈ”¡—π
∑’Ëºà“π°“√°≈—Ëπ‡ªìπ “√µ—Èßµâπ ‚¥¬„™â ¿“«–∑’Ë‡À¡“– ¡„π°“√
º≈‘µ®“°°√√¡«‘∏’·∫∫·∫∑™å ·≈–„™â‡«≈“√’‡∑π™—ππ“π 1
™—Ë«‚¡ß  “¡“√∂º≈‘µ‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë¡’§«“¡∫√‘ ÿ∑∏‘Ï¢Õß‡¡∑‘≈
‡Õ ‡µÕ√å 94.34% ·≈–„°≈â‡§’¬ß°—∫°“√º≈‘µ·∫∫·∫∑™å

5.  ¡∫—µ‘∑“ß°“¬∑“ß‡™◊ÈÕ‡æ≈‘ß¢Õß‰∫‚Õ¥’‡´≈∑’Ëº≈‘µ
‰¥â®“°°√–∫«π°“√·∫∫·∫∑™å∑’Ë„™â‰¢πÈ”¡—π°≈—Ëπ·≈â«‡ªìπ “√
µ—Èßµâπ ‡™àπ ®ÿ¥«“∫‰ø ®ÿ¥¢ÿàπ ®ÿ¥‰À≈‡∑ §à“§«“¡∂à«ß®”‡æ“–
·≈–Õÿ≥À¿Ÿ¡‘°“√°≈—Ëπ ¡’§à“Õ¬Ÿà„π‡°≥±å¡“µ√∞“π¢Õß‡¡∑‘≈
‡Õ ‡µÕ√å

°‘µµ‘°√√¡ª√–°“»

ß“π«‘®—¬π’È‰¥â√—∫§«“¡ π—∫ πÿπ®“°∑ÿπÕÿ¥Àπÿπ°“√
«‘®—¬‡æ◊ËÕ«‘∑¬“π‘æπ∏å√–¥—∫∫—≥±‘µ»÷°…“ ª√–®”ªïß∫ª√–¡“≥
2547 ¢Õß¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å  ·≈–ß∫ª√–¡“≥
«‘®—¬¢Õß ∂“π«‘®—¬·≈–æ—≤π“æ≈—ßß“π∑¥·∑π®“°πÈ”¡—π
ª“≈å¡·≈–æ◊™πÈ”¡—π §≥–«‘»«°√√¡»“ µ√å ¡À“«‘∑¬“≈—¬
 ß¢≈“π§√‘π∑√å
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