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Report Title Deacidification of free fatty acid by esterification in presence of

sulfuric acid catalyst
By Miss Titima Inlee ID.NO. 46010309
Miss Suthida Authyanun ID.NO. 46010854
Advisor Assoc. Prof. Dr. Prakob Kitchaiya
Report for Bachelor Degree of Engineering (Chemical Engineering)

Department of Chemical Engineering
Faculty of Engineering
King Mongkut’s Institute of Technology Ladkrabang

Abstract

The research is the study of rate of esterification of free fatty acid (FFA) in palm stearin
to reduce free fatty acid before use in a biodiesel production. The 85 percent of free fatty acid
reacted with crude glycerin from biodiesel production in the presence of 0.5 percent sulfuric acid
catalyst by weight of free fatty acid to produce mono- , di- , triglyceride and water. Two
parameters, namely, reaction temperature of 150, 175 and 200 °C and molar ratio of glycerin to
free fatty acid of 1:1 and 1.5:1 were studied. At 200°C, 1.5:1 molar ratio of glycerin to free fatty
acid and 4-hour reaction time yielded the least free fatty acid concentration of 0.38 percent. It

was found that the reaction rate of free fatty acid was the elementary reaction with rate of reaction

expressed as— ry,, = kC;,C,, mol FFA reacted/L h where k& = 0.1 74ex;{8E3“; 2 (3-12—5 - %]]

dm’/mol h and E,= 66.82 kJ/mole
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AN 2.1 ARUANWIMUATHYDINATOTU [9]

Property Value
mp, °C 18.17
bp, °C at
0.53 kPa 149
1.33 kPa 166.1
13.33 kPa 2224
101.3 kPa 290.0
sp gr, 25/25°C
in vacuum 1.2617
100% glycerol in air 1.2620
95% glycerol in air 1.2491
np 1.47399
vapor pressure, Pa at
50°C 0.33
100°C 26
150°C 573
200°C 6100
surface tension at 20°C, mN/m (=dyn/cm) 634
viscosity at 20°C, mPa s (=cP) 1499
hcat of vaporization, J/mo] at
55°C 88.12
195°C 76.02
heat of solution to infinite dilution, kJ/mol 5.778
heat of formation, k}/mo! 667.8
thermal conductivity, W/(m K) 0.28
flash point, °C
Cleveland open cup 177
Pensky-Martens closed cup 199
Fire point, °C 204
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2.1.4 N3A 1V (Fatty Acid) [10]

ada

dhuerslsznenlslasmiveusunidnseduilulgonasll -COOH  (Carboxylic
Group) ogtarwdhanilavosTunga FnhisstigayTuanawaliiflu R-coon lvnsalutiy
NeruniAily amphipathic nature fi SnsdnATndiu hydrophilic mmm%’uﬁ'n'lmar]mmmﬂ
I L R0 P hydrophobic v long-chain fatty acid @2M%09 hydrophobic LIAUAI

L 4
s Tuanavesnsaluiiv linesazmo

A1519N 2.2 qfas’[nmqmmzgﬁﬂaanmmmmnsﬁhﬁ'u f11]

Melting
Carbon Atom/ Double
Structure Common Name Point
Bonds
(°C)
Saturated Fatty Acid
12:0 CH,(CH,),,COOH Lauric Acid 44
14:0 : CH,(CH,),,COOH Myristic Acid 58
16:0 ' CH,(CH,),,COOH Palmitic Acid 63
18:0 “CH,(CH,),,COOH Stearic Acid 70
20:0 CH,(CH,),,COCH Arachidic Acid 77
Unsaturated Fatty Acid
16:1 CH,(CH,),CH=CH(CH,),COOH Palmitoleic Acid 1
18:1 CH,(CH,),CH=CH(CH,),COOH Oleic Acid 16
18:2 CH,(CH,),(CH=CHCH,),(CH,),COOH Linoleic Acid -5
18:3 CH,CH (CH=CHCH,),(CH,),COOH Linolenic Acid -11
20:4 CH,(CH,),(CH=CHCH,) (CH,),COOH | Arachidonic Acid -49
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2.1.6 9aUNamansInil (Chemical Kinetics) [14)
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1 G ' E o a 4 .
Tunsainaudaaia q veamsj A manaasanioluszuy 5asINSINATULEIATS j
Muluszu (Rate of Generation, G) 1150 lANNNAgUUBISATINMIINAUGAT YOS j

(r) MulTnAITMIDITTVL (V)

G, =r,-V (2.2)

J J
moles moles
volume

time (time) (volume)

E) = o
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2.1.6.3 NYOA31 (Rate Law)
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1/i701 (Limiting Reactant) Wi naazivIsnmsouimas Tasad e duiuiifioy
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