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Abstract
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Production of fatty alcohol from palm oil methyl ester
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Fatty alcohol is an important raw material for the production of surfactants, and is currently in
demand by markets and has a high potential for growth. Moreover, fatty alcohol can be made from methyl
ester that is produced from fats and natural oil.

The production of fatty alcohol involved hydrogenation using the suspension method process and
methyl ester in palm oil as the raw material. Copper chromite was used as the catalyst for the hydrogenation
reaction and the experiment was proceeded in a close system pressure reaction vessel. The reaction was
conducted at approximately 150-250oC, 1100-1700 psig, 2-8% catalyst W/V of methyl ester and reaction time
from 5-20 hr. After the reaction, the products were analysed to check for percent conversion using gas
chromatography (GC). The hydrogenation reaction began at 200oC. The best hydrogenation reaction for the
production of fatty alcohol occurred at 250oC, 1700 psig, 6% catalyst and reaction time of 20 hr, which gave
a purity greater than 97%.
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·Õ≈°ÕŒÕ≈å‰¢¡—πÀ√◊Õ fatty alcohol ‡ªìπ«—µ∂ÿ¥‘∫
À≈—°∑’Ë ”§—≠ ”À√—∫°“√º≈‘µ “√≈¥·√ßµ÷ßº‘« (surfactants)
´÷ËßÀ¡“¬∂÷ß “√´÷Ëß‡¡◊ËÕ≈–≈“¬„ππÈ”·≈â«®–™à«¬≈¥·√ßµ÷ßº‘«
¢ÕßπÈ” ÷́Ëß‡ªìπ “√∑’Ë®”‡ªìπ ”À√—∫°“√º≈‘µ “√ —́°øÕ°
(detergent) ‡π◊ËÕß®“°¡’ ¡∫—µ‘∑’Ë “¡“√∂≈â“ß ‘Ëß °ª√°·≈–
 “¡“√∂ ≈“¬µ—«‰¥â¥’‚¥¬ ‘Ëß·«¥≈âÕ¡ ®–‰¡à‡ªìπÕ—πµ√“¬‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫ “√´—°øÕ°∑’Ë∑”¡“®“°‡§¡’¿—≥±åªî‚µ√‡≈’¬¡
(petrochemical) ®÷ß∑”„Àâ·Õ≈°ÕŒÕ≈å‰¢¡—π‡ªìπ∑’ËµâÕß°“√
¢Õßµ≈“¥¡“° ·≈–‡ªìπ ‘π§â“∑’Ë¡’‚Õ°“ ‡µ‘∫‚µ„π∑“ß‡»√…∞°‘®
·Õ≈°ÕŒÕ≈å‰¢¡—ππ”‰ªº≈‘µ‡ªìπº≈‘µ¿—≥±åÀ≈—° 3 µ—« §◊Õ
fatty alcohol sulfates, fatty alcohol ethersulfates ·≈–
fatty alcohols ethoxilates (Hui, 1996)

°√–∫«π°“√º≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π„πªï 1995 ¢Õß
‚≈° æ∫«à“ ¡’°”≈—ßº≈‘µª√–¡“≥ 1.2 ≈â“πµ—π ´÷Ëßæ∫«à“
ª√–¡“≥ 50% ‰¥â¡“®“°πÈ”¡—π·≈–‰¢¡—π®“°∏√√¡™“µ‘  „π
¢≥–∑’ËÕ’° 50% ‰¥â®“°·À≈àßªî‚µ√‡§¡’ (Ting, 2001) ·≈–
„πÕπ“§µπ—Èπ§“¥«à“°”≈—ß°“√º≈‘µ®–¢÷ÈπÕ¬Ÿà°—∫√“§“¢ÕßπÈ”¡—π
ª“≈å¡À√◊ÕπÈ”¡—π®“°‡¡≈Á¥„πª“≈å¡´÷ËßµâÕß·¢àß¢—π°—∫ ethylene
·µàÕ¬à“ß‰√°Áµ“¡ ‡π◊ËÕß®“°°“√‡æ‘Ë¡¢÷Èπ¢Õßº≈‘µº≈ª“≈å¡·≈–
‡¡≈Á¥ª“≈å¡ ÷́Ëß‰¥â®“°∏√√¡™“µ‘ ®÷ß‡ªìπº≈„Àâ·Õ≈°ÕŒÕ≈å‰¢¡—π
∑’Ë‰¥â®“°∏√√¡™“µ‘¡’·π«‚πâ¡∑’Ë®–‡æ‘Ë¡¡“°¬‘Ëß¢÷Èπ„πÕπ“§µ

(Table 1) ·≈–·À≈àß∑’Ë¡“¢ÕßπÈ”¡—π·≈–‰¢¡—π®“°∏√√¡™“µ‘
‚¥¬ à«π„À≠à®–¡“®“°‡Õ‡™’¬µ–«—πÕÕ°‡©’¬ß„µâ  ·À≈àß
‡°…µ√°√√¡∑’Ë “¡“√∂ª≈Ÿ°æ◊™πÈ”¡—π‰¥âÀ≈“¬™π‘¥ ª√–°Õ∫
°—∫ª√–‡∑»‰∑¬‡ªìπª√–‡∑»‡°…µ√°√√¡ “¡“√∂ª≈Ÿ°æ◊™
πÈ”¡—π‰¥âÀ≈“¬™π‘¥ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßª“≈å¡πÈ”¡—π ÷́Ëß‡ªìπ
æ◊™∑’Ë„Àâº≈º≈‘µπÈ”¡—πµàÕ‰√àµàÕªï Ÿß ÿ¥ ®÷ß¡’»—°¬¿“æ„π¥â“π
«—µ∂ÿ¥‘∫ ”À√—∫°“√º≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π ‡æ◊ËÕ‡ªìπ°“√≈¥
°“√π”‡¢â“®“°µà“ßª√–‡∑»  ·≈–™à«¬·°âªí≠À“ªí≠À“√“§“
ª“≈å¡µ°µË”Õ’°¥â«¬

∫∑§—¥¬àÕ

»‘«“√—°…å  À— √—ß…’  ®√—≠ ∫ÿ≠°“≠®πå ·≈– ™“§√‘µ ∑ÕßÕÿ‰√

°“√º≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π®“°‡¡∑‘≈‡Õ ‡µÕ√åπÈ”¡—πª“≈å¡

«.  ß¢≈“π§√‘π∑√å «∑∑.  2550 29(3) : 817-824

·Õ≈°ÕŒÕ≈å‰¢¡—π‡ªìπ«—µ∂ÿ¥‘∫À≈—°∑’Ë ”§—≠ ”À√—∫°“√º≈‘µ “√≈¥·√ßµ÷ßº‘« (surfactants) ́ ÷Ëß‡ªìπ “√∑’ËµâÕß°“√

¢Õßµ≈“¥°“√º≈‘µ “√´—°øÕ° (detergent) ∑’Ë‡ªìπ¡‘µ√°—∫ ‘Ëß·«¥≈âÕ¡ ®÷ß‡ªìπ ‘π§â“∑’Ë¡’‚Õ°“ ‡µ‘∫‚µ∑“ß‡»√…∞°‘® Ÿß

‚¥¬ “√µ—Èßµâπ∑’Ë„™â„π°“√º≈‘µ§◊Õ‡¡∑‘≈‡Õ ‡µÕ√å∑’Ëº≈‘µ®“°πÈ”¡—π·≈–‰¢¡—π®“°∏√√¡™“µ‘

°“√∑¥≈Õßº≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π§√—Èßπ’È„™â‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë —ß‡§√“–Àå®“°πÈ”¡—πª“≈å¡‡ªìπ “√µ—Èßµâπ ·≈–„™â

µ—«‡√àßªØ‘°‘√‘¬“§Õª‡ªÕ√å‚§√‰¡µå (copper chromite) „π°√–∫«π°“√‰Œ‚¥√®’‡π™—π (hydrogenation) ·∫∫·¢«π≈Õ¬

„π√–∫∫ªî¥¢Õß∂—ßªØ‘°√≥å§«“¡¥—π ‚¥¬»÷°…“ ¿“«–°“√º≈‘µ„π™à«ßÕÿ≥À¿Ÿ¡‘ 150-250
o
C ∑’Ë§«“¡¥—π 1100-1700 psig

ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“ 2-8 % W/V ‡¡∑‘≈‡Õ ‡µÕ√å ·≈–‡«≈“„π°“√∑”ªØ‘°‘√‘¬“ 5-20 ™—Ë«‚¡ß «‘‡§√“–Àå§à“°“√‡ª≈’Ë¬π

(conversion) ‚¥¬‡∑§π‘§·°ä ‚§√¡“‚µ°√“ø º≈°“√»÷°…“æ∫«à“Õÿ≥À¿Ÿ¡‘‡ªìπµ—«·ª√∑’Ë ”§—≠∑’Ë ÿ¥®“°µ—«·ª√∑—Èß 4

‚¥¬ªØ‘°‘√‘¬“‰Œ‚¥√®’‡π™—π®–‡√‘Ë¡‡°‘¥∑’ËÕÿ≥À¿Ÿ¡‘ 200
o
C ́ ÷Ëß ¿“«–∑’Ë¥’∑’Ë ÿ¥ ”À√—∫°“√º≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π§◊Õ Õÿ≥À¿Ÿ¡‘

250
o
C  §«“¡¥—π 1700 psig  ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“ 6%  ·≈–‡«≈“„π°“√∑”ªØ‘°‘√‘¬“∑’Ë 20 ™—Ë«‚¡ß  ‚¥¬∑’Ë§«“¡

∫√‘ ÿ∑∏‘Ï¢Õß·Õ≈°ÕŒÕ≈å‰¢¡—π¡“°°«à“ 97%

Table 1. Production Capacities of fatty alcohol in
1998 (CONDEA vista company, 2000)

Production Capacities in
103 Metric Tons

   Continent
Natural Alcohols Synthetic Alcohols Total
(C

12
 and Higher) (C

11
 and Higher)

USA 170 411 581

Western Europe 408 289 697

Eastern Europe - 90 90

South East Asia 453 162 615

Total 1031 952 1983
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»‘«“√—°…å   À— √—ß…’ ·≈–§≥–819

°√–∫«π°“√º≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π®“°∏√√¡™“µ‘
 “¡“√∂·∫àßÕÕ°‰¥â‡ªìπ 2 °√–∫«π°“√ §◊Õ °“√∑”‰Œ‚¥√®’-
‡π™—π·∫∫·¢«π≈Õ¬ (suspension)  ·≈–°“√∑”‰Œ‚¥√-
®’‡π™—π·∫∫‡∫¥π‘Ëß (fixed bed)  ¿“«–„π°“√∑”ªØ‘°‘√‘¬“∑’Ë
‡°‘¥¢÷Èπ· ¥ß‰¥â¥—ß ¡°“√∑’Ë (1)  ¿“«–„π°“√∑”ªØ‘°‘√‘¬“®–
‡ªìπ ¿“«–∑’Ë√ÿπ·√ß§◊Õ∑”∑’ËÕÿ≥À¿Ÿ¡‘·≈–§«“¡¥—π Ÿß§◊Õ 250-
350oC ·≈– 250-350 ∫“√å (Udo and Henkel, 1984)
·≈–µâÕß°“√µ—«‡√àßªØ‘°‘√‘¬“ ´÷Ëßµ—«‡√àßªØ‘°‘√‘¬“∑’Ëπ‘¬¡„™â¡“°
§◊Õ §Õª‡ªÕ√å‚§√‰¡µå (copper chromite) (Lurgi Life
Science, 2001, CONDEA vista company, 2000)

      Catalyst

RCOOCH
3
 + 2H

2
   RCH

2
OH + CH

3
OH (1)

    CuCr

Methyl Ester   Hydrogen Fatty alcohol   Methanol

«—µ∂ÿª√– ß§å¢Õßß“π«‘®—¬π’È§◊Õ ‡æ◊ËÕ»÷°…“§«“¡‡ªìπ
‰ª‰¥â°“√º≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π®“°‡¡∑‘≈‡Õ ‡µÕ√å¢ÕßπÈ”¡—π
ª“≈å¡∑’Ëºà“π°√–∫«π°“√º≈‘µ·∫∫∑√“π å‡Õ ‡µÕ√‘øî‡§™—π
‚¥¬„™â°√–∫«π°“√‰Œ‚¥√®’‡π™—π·∫∫·¢«π≈Õ¬¿“¬„µâ∂—ß
ªØ‘°√≥å§«“¡¥—π ‚¥¬»÷°…“µ—«·ª√ ”§—≠∑’Ë¡’º≈µàÕ°√–∫«π
°“√º≈‘µ§◊Õ Õÿ≥À¿Ÿ¡‘  §«“¡¥—π ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“ ·≈–
‡«≈“∑’Ë„™â„π°“√∑”ªØ‘°‘√‘¬“

«— ¥ÿ Õÿª°√≥å ·≈–«‘∏’°“√

1. «— ¥ÿ

‡¡∑‘≈‡Õ ‡µÕ√å∑’Ë‡ªìπ«—µ∂ÿ¥‘∫‰¥â®“°°“√º≈‘µ‰∫‚Õ¥’‡´≈
¢Õß§≥–«‘»«°√√¡»“ µ√å ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å Õ”‡¿Õ
À“¥„À≠à ®—ßÀ«—¥ ß¢≈“ ®“°°“√«‘‡§√“–Àå‚¥¬ Thin Layer
Chromatograph æ∫«à“¡’‡ªÕ√å‡´Áπµå‡¡∑‘≈‡Õ ‡µÕ√å > 98%

·°ä ‰Œ‚¥√‡®π∑’Ëπ”¡“„™â¡’§«“¡∫√‘ ÿ∑∏‘Ï¡“°°«à“ 99.9
‚¡≈ %  À√◊Õ‡ªìπ High Pure Grade  ®“° ∫√‘…—∑‰∑¬
Õ‘π¥— ‡µ√’¬≈·°ä  ®”°—¥ (Thai Industrial Gas, TIG)
µ—«‡√àßªØ‘°‘√‘¬“§Õª‡ªÕ√å‚§√‰¡µå (copper chromite catalyst)
®“°∫√‘…—∑ Fluka Chemie GmbH   “√¡“µ√∞“π Fatty
Alcohol ®“°∫√‘…—∑ Fluka Chemie GmbH  ‡Œ°‡´π
(Hexane) ®“°∫√‘…—∑ Labscan Asia Co.Ltd.,

2. Õÿª°√≥å

∂—ßªØ‘°√≥å§«“¡¥—π (pressure reactor) „™â√ÿàπ 4501
¢Õß∫√‘…—∑ Parr ª√–‡∑» À√—∞Õ‡¡√‘°“ (Norman, 2510)
µ—«‡§√◊ËÕß∑”®“°‡À≈Á°°≈â“‰√â π‘¡ (stainless steel T316)
¢π“¥∫√√®ÿ 1 ≈‘µ√ ‡ âπºà“π»Ÿπ¬å°≈“ß 4 π‘È«   Ÿß 5.38 π‘È«
 “¡“√∂¥”‡π‘πß“π‰¥â Ÿß ÿ¥∑’Ë§«“¡¥—π 2000 psig  ·≈–
Õÿ≥À¿Ÿ¡‘ 250oC

‡§√◊ËÕß¡◊Õ«‘‡§√“–Àå Gas Chromatograph √ÿàπ 5890
Series II plus ¢Õß Hewlett Packard ª√–‡∑» À√—∞
Õ‡¡√‘°“   Mass Spectrometer √ÿàπ 5972 Series ¢Õß
Hewlett Packard ª√–‡∑» À√—∞Õ‡¡√‘°“

3. «‘∏’°“√∑¥≈Õß

‰¥â¥”‡π‘π°√–∫«π°“√º≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π‚¥¬„™â
ªØ‘°‘√‘¬“‰Œ‚¥√®’‡π™—π·∫∫·¢«π≈Õ¬¥â«¬µ—«‡√àßªØ‘°‘√‘¬“«‘«‘∏-
æ—π∏ÿå (heterogeneous catalyst) ¿“¬„π∂—ßªØ‘°√≥å§«“¡¥—π
∑’Ë ¿“«–§«“¡¥—π 1100-1700 psig Õÿ≥À¿Ÿ¡‘ 150-250oC
ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“ 2-8% W/V ‡¡∑‘≈‡Õ ‡µÕ√å ·≈–„™â
‡«≈“„π°“√∑”ªØ‘°‘√‘¬“ 5-20 ™—Ë«‚¡ß

≈—°…≥–™ÿ¥°“√∑¥≈ÕßªØ‘°‘√‘¬“‰Œ‚¥√®’‡π™—π·∫∫
·¢«π≈Õ¬π’È · ¥ß‰¥â¥—ß Figure 1 §◊ÕªÑÕπ‡¡∑‘≈‡Õ ‡µÕ√å
·≈–µ—«‡√àßªØ‘°‘√‘¬“§Õª‡ªÕ√å‚§√‰¡µåµ“¡Õ—µ√“ à«π‡¢â“ Ÿà∂—ß
ªØ‘°√≥å§«“¡¥—π ·≈â«®÷ß„Àâ§«“¡√âÕπ®π∂÷ßÕÿ≥À¿Ÿ¡‘∑’Ë°”Àπ¥
‚¥¬§«∫§ÿ¡Õÿ≥À¿Ÿ¡‘„Àâ¡’§à“§ß∑’Ëµ≈Õ¥°“√∑¥≈Õß ªÑÕπ·°ä 

Figure 1. Diagram of hydrogenation suspension
process
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‰Œ‚¥√‡®π‡¢â“ Ÿà∑àÕ∑“ß¥â“π≈à“ß¢Õß∂—ßªØ‘°√≥å®π∂÷ß√–¥—∫
§«“¡¥—π∑’ËµâÕß°“√ ·≈–ªÑÕπ‡æ‘Ë¡µàÕ„π™à«ß°“√∑¥≈Õß‡æ◊ËÕ
™¥‡™¬ à«π∑’Ë∑”ªØ‘°‘√‘¬“‰ª ‚¥¬√—°…“§«“¡¥—π„Àâ§ß∑’Ë ‡ªî¥
„∫æ—¥°«π‡æ◊ËÕ„Àâ¡’°“√ —¡º— ∑’Ë¥’√–À«à“ß·°ä ·≈–¢Õß‡À≈«
‡¡◊ËÕ§√∫°”Àπ¥‡«≈“°“√∑¥≈Õß ®÷ßÀ¬ÿ¥°“√„Àâ§«“¡√âÕπ·≈â«
ª≈àÕ¬„Àâ‡¬Áπµ—«≈ß®π∂÷ßÕÿ≥À¿Ÿ¡‘ÀâÕß π”º≈º≈‘µ∑’Ë‰¥â‰ªÕÿàπ∑’Ë
70oC ·≈â«°√Õß¥â«¬‡§√◊ËÕß°√Õß·∫∫≈¥§«“¡¥—π‡æ◊ËÕ·¬°µ—«
‡√àßªØ‘°‘√‘¬“ÕÕ°®“°º≈º≈‘µ  π”‰ª«‘‡§√“–Àå§à“°“√‡ª≈’Ë¬π
·ª≈ß‚¥¬„™â‡∑§π‘§°“√«‘‡§√“–Àå·°ä ‚§√¡“‚µ°√“ø

„π°“√»÷°…“°“√„™â´È”¢Õßµ—«‡√àßªØ‘°‘√‘¬“ °√–∑”‚¥¬
°“√π”µ—«‡√àßªØ‘°‘√‘¬“∑’Ëºà“π°“√„™âß“π·≈â«¡“≈â“ß¥â«¬ “√
≈–≈“¬‡Œ°‡´π·≈â«π”‰ªÕ∫√–‡À¬∑’Ë 100oC

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

1. °≈‰°°“√‡°‘¥·Õ≈°ÕŒÕ≈å‰¢¡—π

°≈‰°°“√‡°‘¥·Õ≈°ÕŒÕ≈å‰¢¡—π‰¥âæ‘®“√≥“®“°™ÿ¥
°“√∑¥≈Õß∑’Ëª√–°Õ∫¥â«¬ ¿“«–°“√∑¥≈Õßµ—Èß·µà·∫∫ÕàÕπ
(mild condition) §◊Õ ∑’ËÕÿ≥À¿Ÿ¡‘µË” (100oC) §«“¡¥—πµË”
(300 psig) ®”π«πµ—«‡√àßªØ‘°√‘¬“πâÕ¬ ÿ¥ (2%) ·≈–‡«≈“
µË” ÿ¥ (1 ™—Ë«‚¡ß) ®π∂÷ß ¿“«–°“√∑¥≈Õß·∫∫·√ß (severe
condition) ∑’Ë “¡“√∂∑¥≈Õß‰¥â§◊Õ Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥ (250oC)
§«“¡¥—π Ÿß ÿ¥ (1700 psig) ®”π«πµ—«‡√àßªØ‘°√‘¬“¡“° ÿ¥
(6%) ·≈–‡«≈“ Ÿß ÿ¥ (20 ™—Ë«‚¡ß) º≈°“√‡ª≈’Ë¬π·ª≈ßÕß§å
ª√–°Õ∫„π°“√∑”ªØ‘°‘√‘¬“‰Œ‚¥√®’‡π™—π‰¥â √ÿª‰«â„π Table 2

¢âÕ¡Ÿ≈®“° Table 2 · ¥ß„Àâ‡ÀÁπ«à“ªØ‘√‘¬“‰Œ‚¥√®’-
‡π™—π®–‡°‘¥∑’Ëæ—π∏–§Ÿà¢Õß‰Œ‚¥√§“√å∫Õπ°àÕπ∑’Ë®–‡ª≈’Ë¬π°≈ÿà¡
‡Õ ‡µÕ√å„Àâ‡ªìπ·Õ≈°ÕŒÕ≈å  ‚¥¬„π‡√‘Ë¡µâπ‡¡∑‘≈‡≈‚π≈‘‡Õµ
(C18:2) ®–«àÕß‰«„π°“√‡°‘¥ªØ‘°‘√‘¬“¡“°°«à“‡¡∑‘≈‚Õ≈‘‡Õµ
(C18:1) ‚¥¬Õ–µÕ¡¢Õß‰Œ‚¥√‡®π‡¢â“¡“∑”ªØ‘°‘√‘¬“„π à«π
¢Õßæ—π∏–§Ÿà C=C ∑—Èß Õßµ”·Àπàß¢Õß‡¡∑‘≈‡≈‚π≈‘‡Õµ‡°‘¥
‡ªìπ‡¡∑‘≈‡Õ ‡µÕ√å C18:1 ∑’Ëµ”·Àπàßæ—π∏–§Ÿà C6 À√◊Õ C9
·≈–„π¢≥–‡¥’¬«°—π‡¡∑‘≈‚Õ≈‘‡Õµ (C18:1n6,n9) °Á‡°‘¥
ªØ‘°‘√‘¬“‰Œ‚¥√®‘‡π™—πµàÕ‡ªìπ‡¡∑‘≈ ‡µ’¬‡√µ (C18:0) ·≈–
‡¡◊ËÕ‡Õ ‡µÕ√å‰¡àÕ‘Ë¡µ—«‡À≈◊ÕπâÕ¬≈ß ‰Œ‚¥√‡®π®–‡¢â“∑”ªØ‘-
°‘√‘¬“∑’Ëª≈“¬¥â“π‡Õ ‡µÕ√å  ‡°‘¥‡ªìπ·Õ≈°ÕŒÕ≈å‰¢¡—π¢Õß
C16, C18 ·≈– C20 µàÕ‰ª  ‚¥¬‡æ‘Ë¡¢÷Èπ‡ªìπ —¥ à«π°—∫
ª√‘¡“≥°“√≈¥≈ß¢Õß‡¡∑‘≈‡Õ ‡µÕ√å ·Õ≈°ÕŒÕ≈å‰¢¡—π∑’Ë‡°‘¥
¢÷Èπ®–‡ªìπ™π‘¥Õ‘Ë¡µ—« §◊Õ hexadecanol, octadecanol ·≈–
eicosanol ́ ÷Ëß· ¥ß„Àâ‡ÀÁπ«à“‰¡à “¡“√∂ —ß‡§√“–Àå·Õ≈°ÕŒÕ≈å
‰¢¡—π™π‘¥‰¡àÕ‘Ë¡µ—«®“°°“√„™âµ—«‡√àßªØ‘°‘√‘¬“§Õª‡ªÕ√å‚§√‰¡µå
¢Õß«‘∏’°“√π’È

2.  ¿“«–∑’Ë‡À¡“– ¡„π°“√∑”ªØ‘°‘√‘¬“‰Œ‚¥√®’‡π™—π

¢Õß‡¡∑‘≈‡Õ ‡µÕ√å

2.1 Õÿ≥À¿Ÿ¡‘

º≈°“√∑¥≈ÕßÕ‘∑∏‘æ≈¢ÕßÕÿ≥À¿Ÿ¡‘µàÕ°“√‡°‘¥
ªØ‘°‘√‘¬“‰Œ‚¥√®’‡π™—π·∫∫·¢«π≈Õ¬‰¥â · ¥ß‰«â¥â«¬ Table
3

Table 2. Composition of methyl ester from hydrogenation reaction

  Hydro Raw Material                   Intermediate Final Product
  carbon Methyl Ester

(1) (2) (3) (4)

C16:0 38.88 38.87 38.92 33.25 21.63 0.88
C16:1 0.30 0.21 0.13 0.00 0.00 0.00
C18:0 4.42 4.45 5.03 36.07 38.04 0.94
C18:1n6 0.00 2.23 6.86 2.82 0.84 0.00
C18:1n9 42.95 43.8 42.78 15.76 0.23 0.00
C18:2n6,n9 9.93 6.84 3.25 0.00 0.00 0.00
C20:2 1.29 1.15 1.14 0.00 0.00 0.00
C16-OH 0.00 0.00 0.00 4.75 17.54 40.85
C18-OH 0.00 0.00 0.00 5.34 17.81 55.91
C20-OH 0.00 0.00 0.00 0.31 0.63 1.18
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º≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“ªØ‘°‘√‘¬“∑’ËÕÿ≥À¿Ÿ¡‘
150oC ‰¡àπà“®–‡°‘¥·Õ≈°ÕŒÕ≈å‰¢¡—π‰¥â ·¡â°√–∑”∑’Ë§«“¡
¥—π Ÿß ÿ¥¢Õß°“√∑¥≈Õß „™â‡«≈“∑’Ëπ“π‡æ’¬ßæÕ 15 ™—Ë«‚¡ß
·≈–ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“ Ÿß ÿ¥ 6% º≈‰¥â¢Õß·Õ≈°ÕŒÕ≈å
‰¢¡—π¬—ß§ß¡’§à“‡ªìπ»Ÿπ¬å ·µà‡¡◊ËÕÕÿ≥À¿Ÿ¡‘ Ÿß¢÷Èπ‡ªìπ 250oC
º≈‰¥â Ÿß‡ªìπ 96.44% À√◊Õ‡¡◊ËÕ∑¥≈Õß„π ¿“«–∑’ËÕàÕπ°«à“
(run 4 ·≈– 5) º≈°“√∑¥≈Õß¬—ß· ¥ß„Àâ‡ÀÁπ«à“Õÿ≥À¿Ÿ¡‘∑’Ë
 Ÿß°«à“¡’º≈µàÕ°“√‡°‘¥ªØ‘°‘√‘¬“‡ªìπÕ¬à“ß¬‘Ëß ´÷Ëß Õ¥§≈âÕß°—∫
°ÆÕ—µ√“¢ÕßÕ“√å‡√‡π’¬  (Arrhenius rate law) §◊Õ k = A
exp(-Ea/RT) ‡¡◊ËÕ k §◊Õ §à“§ß∑’Ë ”À√—∫ ¡°“√Õ—µ√“ (rate
equation)  „π°“√∑¥≈Õß™ÿ¥µàÕ‰ª®÷ß‰¥â»÷°…“∑’ËÕÿ≥À¿Ÿ¡‘
 Ÿß ÿ¥∑’Ë‡§√◊ËÕß¡◊Õ “¡“√∂∑”‰¥â§◊Õ 250oC

2.2 §«“¡¥—π

º≈°“√∑¥≈ÕßÕ‘∑∏‘æ≈¢Õß§«“¡¥—π¡’º≈µàÕ
√âÕ¬≈–°“√‡ª≈’Ë¬π‡ªìπ·Õ≈°ÕŒÕ≈å‰¢¡—π· ¥ß¥â«¬ Figure 2

§«“¡¥—π∑’Ë 1100  1400 ·≈– 1700 psig ®–„Àâ√âÕ¬≈–°“√
‡ª≈’Ë¬π‡∑à“°—∫ 21.04  82.22 ·≈– 96.44% µ“¡≈”¥—∫

‚¥¬§«“¡¥—π®–¡’Õ‘∑∏‘æ≈µàÕ°“√≈–≈“¬¢Õß·°ä 
‰Œ‚¥√‡®π„π‡ø ¢Õß‡À≈«∑’Ë Ÿß¢÷Èπ µ“¡°Æ¢Õß‡Œπ√’Ë (Henry's
Law) p = k'

c
c, ‡¡◊ËÕ C §◊Õ §«“¡‡¢âπ¢âπ¢Õß·°ä ∑’Ë≈–≈“¬

Õ¬Ÿà„π‡ø ¢Õß‡À≈« ®–‡ÀÁπ‰¥â«à“ ¿“æ°“√≈–≈“¬¢Õß·°ä ®–
‡ªìπ —¥ à«π‚¥¬µ√ß°—∫§«“¡¥—π¢Õß·°ä ∑’ËÕ¬Ÿà ‡Àπ◊Õº‘«
¢Õß‡À≈«π—Èπ ¥—ßπ—Èπ‡¡◊ËÕ§«“¡‡¢â¡¢âπ¢Õß‰Œ‚¥√‡®π„π‡ø 
¢Õß‡À≈« Ÿß¢÷Èπ  °“√‡°‘¥ªØ‘°‘√‘¬“°Á®– Ÿß¢÷Èπ Õ¥§≈âÕß°—∫
∑ƒ…Æ’¢Õß ¡°“√Õ—µ√“ (rate equation) ·µàÕ‘∑∏‘æ≈¢Õß
§«“¡¥—πµàÕ°“√‡°‘¥ªØ‘°‘√‘¬“®–¡’·π«‚πâ¡‰¡à‡ªìπ‡™‘ß‡ âπ
(linear) ¥—ßπ—Èπ„π°“√∑¥≈ÕßµàÕ‰ª®–‡≈◊Õ° ¿“«–°“√∑¥≈Õß
∑’Ë§«“¡¥—π Ÿß ÿ¥∑’Ë‡§√◊ËÕß¡◊Õ “¡“√∂∑”‰¥â§◊Õ 1700 psig

2.3 µ—«‡√àßªØ‘°‘√‘¬“

º≈°“√»÷°…“Õ‘∑∏‘æ≈¢Õßª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“
µàÕÕ—µ√“°“√‡°‘¥·Õ≈°ÕŒÕ≈å‰¢¡—π· ¥ß‰«â¥â«¬ Figure 3
√âÕ¬≈–·Õ≈°ÕŒÕ≈å‰¢¡—π®–‡æ‘Ë¡¡“°¢÷Èπµ“¡≈”¥—∫ ‡¡◊ËÕµ—«‡√àß
ªØ‘°‘√‘¬“‡æ‘Ë¡¢÷Èπ®“° 2 ∂÷ß 6% ·µà‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥®“° 6%
‰ª¬—ß 8% æ∫«à“ % ¢Õß·Õ≈°ÕŒÕ≈å‰¢¡—π®–≈¥≈ß‡≈Á°πâÕ¬

ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“∑’Ë Ÿß¢÷Èπ®– àßº≈„ÀâÕ—µ√“
°“√‡°‘¥ªØ‘°‘√‘¬“‡æ‘Ë¡¢÷Èπ ·µà‡¡◊ËÕ Ÿß°«à“ 6% æ∫«à“Õ—µ√“°“√
‡°‘¥ªØ‘°‘√‘¬“≈¥≈ß‡≈Á°πâÕ¬  Õ—µ√“°“√‡°‘¥ªØ‘°‘√‘¬“∑’Ë§ßµ—«
Õ∏‘∫“¬‰¥â®“°°“√¡’µ—«‡√àßªØ‘°‘√‘¬“∑’ËæÕ‡æ’¬ß  ·µàÕ—µ√“°“√
‡°‘¥ªØ‘°‘√‘¬“∑’Ë≈¥≈ßπà“®–¡“®“° “‡Àµÿ∑“ß°“¬¿“æÕ◊ËπÊ
‚¥¬ —ß‡°µ‰¥â«à“‡¡◊ËÕ„™âµ—«‡√àßªØ‘°‘√‘¬“„πª√‘¡“≥∑’Ë Ÿß¢÷Èπ  “√
º ¡¢Õß‡À≈«¢Õß‡¡∑‘≈‡Õ ‡µÕ√å¡’§«“¡Àπ◊¥‡æ‘Ë¡¢÷Èπ ´÷Ëß°“√
∑¥≈Õßπ’È„™âÕ—µ√“°“√°«πº ¡‡∑à“°—πµ≈Õ¥ ‡¡◊ËÕ§«“¡Àπ◊¥
 Ÿß¢÷Èπ®–∑”„ÀâÕ—µ√“°“√∂à“¬‚Õπ¡«≈∑’Ë‡¢â“À√◊ÕÕÕ°®“°æ◊Èπº‘«

Table 3. Yield of fatty alcohol from reaction temperature 150-250oC

Run Temperature Pressure %Catalyst Time %yield
(oC) (psig) (W/V of ME) (hr) Fatty Alcohol

1 150 1700 2 15 0.00
2 150 1700 4 15 0.00
3 150 1700 6 15 0.00
4 200 1400 4 10 0.48
5 250 1400 4 10 47.89
6 250 1700 6 15 96.44

Figure 2. Fatty Alcohol from hydrogenation re-
action at T = 250oC, catalyst = 6% and
t = 20 hr
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2.4 ‡«≈“„π°“√∑”ªØ‘°‘√‘¬“

®“°¢âÕ¡Ÿ≈°“√∑¥≈Õß· ¥ß„Àâ‡ÀÁπ«à“ Õ—µ√“°“√
‡ª≈’Ë¬π Ÿß¢÷Èπµ“¡√–¬–‡«≈“∑’Ë„™â∑”ªØ‘°‘√‘¬“·≈–‡°◊Õ∫®–‡ªìπ
‡™‘ß‡ âπ ‡¡◊ËÕ√âÕ¬≈–°“√‡°‘¥¢Õß·Õ≈°ÕŒÕ≈å‰¢¡—πµË”°«à“ 80%
·≈–‡¡◊ËÕ¡’§à“ Ÿß°«à“π’ÈÕ—µ√“°“√‡ª≈’Ë¬π®–≈¥≈ß ¥—ß· ¥ß„π
Figure 4 Õ“®‡π◊ËÕß¡“®“°ªØ‘°‘√‘¬“‰Œ‚¥√®’‡π™—π¢Õß°“√‡°‘¥
·Õ≈°ÕŒÕ≈å‰¢¡—π‡ªìπªØ‘°‘√‘¬“∑’Ëº—π°≈—∫‰¥â ·≈–°“√≈¥≈ß
¢ÕßÕ—µ√“°“√‡°‘¥ªØ‘°‘√‘¬“‡ªìπ°√≥’ª°µ‘¢Õß°√–∫«π°“√·∫∫
·∫∑™å ‚¥¬‡¡◊ËÕ∑¥≈Õß∑’Ë ¿“«–Õÿ≥À¿Ÿ¡‘ 250oC §«“¡¥—π
1700 psig ∑’Ëª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“ 6% ·≈– 8% ®–æ∫
«à“®“°™—Ë«‚¡ß∑’Ë 15-20 ®–¡’‡ªÕ√å‡´Áπµå·Õ≈°ÕŒÕ≈å‰¢¡—π
‡æ‘Ë¡¢÷Èπ‡æ’¬ß 1-2% ‡∑à“π—Èπ

2.5 °“√„™â´È”¢Õßµ—«‡√àßªØ‘°‘√‘¬“

®“°°“√æ‘®“√≥“  Figure 5 æ∫«à“°“√π”‡Õ“
µ—«‡√àßªØ‘°‘√‘¬“‡°à“°≈—∫¡“„™â´È” ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫Õ—µ√“°“√
‡°‘¥·Õ≈°ÕŒÕ≈å‰¢¡—π®–¡’§à“„°≈â‡§’¬ß°—∫µ—«‡√àßªØ‘°‘√‘¬“„À¡à
®÷ß‡ªìπ°“√¬◊π¬—π‰¥â«à“µ—«‡√àßªØ‘°‘√‘¬“¡’·π«‚πâ¡∑’Ë®–√—°…“
 ¿“æ§«“¡ “¡“√∂§«“¡«àÕß‰«„π°“√‡°‘¥ªØ‘°‘√‘¬“ (activity)
‰«â‰¥â¥’‡À¡◊Õπ‡¥‘¡

3. ‡ª√’¬∫‡∑’¬∫·Õ≈°ÕŒÕ≈å‰¢¡—π§“√å∫ÕπÕ–µÕ¡µà“ßÊ

∑’Ë‡°‘¥¢÷Èπ ≥  ¿“«–°“√∑”ªØ‘°‘√‘¬“∑’Ëµà“ß°—π

®“°°“√‡ª√’¬∫‡∑’¬∫·Õ≈°ÕŒÕ≈å‰¢¡—π™π‘¥ C16
C18·≈– C20 ∑’Ë‡°‘¥®“°°“√„™âª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“ 2-
8% æ∫«à“ ·Õ≈°ÕŒÕ≈å‰¢¡—π C16 Figure 6 ¡’ª√‘¡“≥
‡æ‘Ë¡¢÷Èπ µ“¡ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“·≈–‡«≈“∑’Ë„™â„π°“√∑”
ªØ‘°‘√‘¬“  à«π·Õ≈°ÕŒÕ≈å‰¢¡—π™π‘¥ C18 ·≈– C20 π—Èπ
¡’ª√‘¡“≥‡æ‘Ë¡¢÷Èπ„π™à«ß¢Õßª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“∑’Ë 2-6%
·µà‡¡◊ËÕ‡æ‘Ë¡ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“‡ªìπ 8% π—Èπ æ∫«à“
‡ªÕ√å‡´Áπµå¢Õß·Õ≈°ÕŒÕ≈å‰¢¡—π‡°‘¥¢÷ÈππâÕ¬°«à“∑’Ë‰¥â®“°°“√
„™âª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“ 6% „π∑ÿ°™à«ß‡«≈“¥—ß Figure 7-8

∫∑ √ÿª

®“°º≈°“√»÷°…“°“√º≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π¥â«¬µ—«
‡√àßªØ‘°‘√‘¬“§Õª‡ªÕ√å‚§√‰¡µå·∫∫·¢«π≈Õ¬ “¡“√∂ √ÿª‰¥â
¥—ßπ’È §◊Õ

1. µ—«‡√àßªØ‘°‘√‘¬“§Õª‡ªÕ√å‚§√‰¡µå®–‡√àß°“√‡°‘¥

Figure 3. Fatty Alcohol from hydrogenation re-
action at T = 250oC, P = 1700 psig, and
t = 5, 10, 15 hr

Figure 4. Fatty Alcohol from hydrogenation re-
action at T = 250oC, P = 1700 psig, and
catalyst = 2, 4, 6, 8%

Figure 5. Fatty Alcohol from process, which new
catalyst compare with reuse catalyst at
T = 250oC, P = 1700 psig, catalyst =  6%
and t = 5-20 hr

µ—«‡√àßªØ‘°‘√‘¬“µË”≈ß ·≈–πà“®–‡ªìπªí®®—¬À≈—°∑’Ë∑”„ÀâÕ—µ√“
°“√‡°‘¥ªØ‘°‘√‘¬“≈¥≈ß„π∑’Ëπ’È
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ªØ‘°‘√‘¬“‰Œ‚¥√®’‡π™—π ∑’Ëµ”·Àπàßæ—π∏–§Ÿà∑’Ë‰¡àÕ‘Ë¡µ—«¢Õß
‰Œ‚¥√§“√å∫Õπ°àÕπ∑’Ë®–‡°‘¥∑’ËÀ¡Ÿà‡Õ ‡µÕ√å ¥—ßπ—ÈπÀ“°µâÕß°“√
º≈‘µ·Õ≈°ÕŒÕ≈å‰¢¡—π‰¡àÕ‘Ë¡µ—«®–µâÕß„™â«‘∏’°“√Õ◊Ëπ À√◊Õµ—«
‡√àßªØ‘°‘√‘¬“Õ◊Ëπ

2. Õÿ≥À¿Ÿ¡‘‡ªìπªí®®—¬∑’Ë ”§—≠¡“°„π°“√‡°‘¥ªØ‘°‘√‘¬“
‰Œ‚¥√®’‡π™—π¢Õß·Õ≈°ÕŒÕ≈å‰¢¡—π´÷ËßµâÕß°“√Õÿ≥À¿Ÿ¡‘¢—ÈπµË”
„π°“√‡°‘¥ªØ‘°‘√‘¬“

3. §«“¡¥—π¡’Õ‘∑∏‘æ≈µàÕÕ—µ√“°“√‡°‘¥ªØ‘°‘√‘¬“ ·¡â«à“
ªØ‘°‘√‘¬“‡°‘¥¢÷Èπ„π ∂“π–¢Õß‡À≈« §«“¡¥—π®–¡’Õ‘∑∏‘æ≈µàÕ
§à“ ¿“æ°“√≈–≈“¬¢Õß·°ä ‰Œ‚¥√‡®π„π‡ø ¢Õß‡À≈«

4. ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“∑’Ë‡æ‘Ë¡¢÷Èπ®“° 2 ‡ªìπ 6%
®–∑”„ÀâÕ—µ√“°“√∑”ªØ‘°‘√‘¬“ Ÿß¢÷Èπ ·≈–¡’§à“∑’Ë‡À¡“– ¡∑’Ë ÿ¥
§à“Àπ÷Ëß ´÷Ëßπà“®–¡“®“°§«“¡Àπ◊¥¢Õß “√≈–≈“¬∑’Ë Ÿß¢÷Èπµ“¡
ª√‘¡“≥µ—«‡√àßªØ‘°‘√‘¬“¢Õß√–∫∫·¢«π≈Õ¬∑’Ë»÷°…“π’È ‚¥¬∑’Ë
µ—«‡√àßªØ‘°‘√‘¬“§Õª‡ªÕ√å‚§√‰¡µå “¡“√∂π”°≈—∫¡“„™â„À¡à‰¥â
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Figure 8. Fatty Alcohol C20 from hydrogenation
reaction at T = 250oC, P = 1700 psi,
catalyst =  2-8% and t = 5-15 hr

(Color figure can be viewed in the electronic version)
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