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Tittle Biodiesel Production of the Used Oil from Frying Pork Rinds by
Alkali-catalyzed Transesterification Process
Students Miss Tippaporn ~ Timtong

Miss Suchada Prachong

Miss Areerut Phanumart
Degree Bachelor of Science
Major Program Environmental Resource Chemistry
Academic Year 2013
Advisor Asst. Prof. Dr. UsaratThawonchaisit
ABSRACT

Feasibility studies of biodiesel production from used pork rinds’ byalkali-catalyzed
transesterification process were investigated in this special project. In addition, factors
affecting the fule properties of the produced biodiesel in terms of methyl ester contents and acid
value were systematically studied. The effect of three variables including reaction time ranging
from 60-240 min, KOH concentrations ranging from 0.5-2 %w/w and three different molar ratios
of methanol to oil (6:1, 9:1 and 12:1) were studies. Result showed that frying pork rinds
contained free fatty acid of 3.00£003% with Oleic acid as a major component of free fatty acid.
Results from biodiesel production using KOH-catalyzed transesterificationprocess found that
highest percentage of methyl ester obtained when using a molar ratio of methanol to oil at 9:1,

KOH concentrations of 1.5 %w/w and reaction time of 60 min.
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3 x Wunlafinues L —CH,




39

§0819N13ATUIN

Tasurlasunsuilasinnisdmsied luTedmannan laoldszeznarlunis

U301 120 i Arumaiin H-NMR uaneaszli n.l
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7282174 'lﬁluﬂ']'SﬁW
Ugnsen i -OCH, 0L-CH, %FAME
(1)
I 1.568 1370 76.30
60 2 2.014 1.450 92.60
3 1.922 1.401 91.46
1 1.624 1320 82.02
120 2 1751 1338 87.24
3 1.571 1.196 87.57
1 1.574 1.054 99.56
240 2 1.864 1302 95.44
3 1.746 1.226 94.94
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lodiFudlaoinnin
1 2.110 1.663 84.59
1 2 1.673 1.275 85.59
3 1.510 1.001 100.57
1 1.912 1.449 87.97
1.5 2 2.082 1.310 105.95
3 2,054 1.280 106.98
| 2.081 1.278 108.56
2 2 1766 1.258 93.59
i 1.823 1.292 94,07




Y J { H =) =) =)
a1 -3 wuildnsildvnnmsiinseimlSadesaziwiaeaines (%FAME) Tu

1 1 1 g o/
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gns1aIu lagTua
Sud -OCH, 0-CH, %FAME
(mmuaa:ﬁwﬂu )
1 1,278 1.165 73.13
1 2 1.201 1.048 76.40
3\ 1.093 0.892 81.69
1 1.684 . 1.177 95.38
2 2 1.458 1.045 93.01
3 1617 1.021 105.58
1 1.516 1.043 96.90
2] 2 1.618 0.976 110.52
3 1.754 1.222 95.69
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% : , iftda
Designation ¥oveansa luiiu MUY
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nsa luiudud
C8:0 Caprylic acid g/100g 0.03
C10:0 Capric acid g/100g 0.05
C12:0 Lauric acid g/100g 0.23
C14:0 Myristic acid g/100g 1.28
CI'5:0 Pentadecanoic acid 2/100g 0.05
C16:0 Palmitic acid g/100g 23.51
C17:0 Heptadecanoic acid g/100g 0.21
C18:0 Stearic acid g/100g 7.79
C20:0 Arachidic acid g/100g 0.19
C22:0 Behenic acid g/100g 0.02
C24:0 Lignoceric acid g/100g 0.09
nya Tl
C16:1 19 trans Palmitelaidic methyl ester g/100g 0.32
Cl6:1 n-7 Palmitoleic acid g/100g 2.07
C18:1n-9 Cis-9-Octadecenoic acid 2/100g 42.77
C18:1 n-7 Cis-Vaccenic acid g/100g 2.14
C18:2n-6trans Linolelaidic acid g/100g 0.09
C18:2n-6 Cis-9,12-Octadecatrienoic acid g/100g 15.47
C18:3n-3 Cis-9,12,15-Octadecatrienoic g/100g 0.74
C18:3 n-6 Cis-6,9,12-Octadecatrienoic acid g/100g 0.03
Cl18:4n-3 Moroctic acid g/100g 0.04
C20:1n-9 Cis-11-Eicosenoic acid g/100g 0.75
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C20:2 n-6 Cis-11,14-Eicosadienoic acid g/100g 0.58

C20:3 n-6 Cis-8,11,14-Eicosatrienoic acid g/100g 0.08

C20:3n-3 Cis-11,14,17-Eicosatrienoic acid g/100g 0.12

C20:4 n-6 Cis-5,8,11,14-Eicasatetraenoic acid g/100g 0.18

C20:4 n-3 Eicosatetraenoic acid g/100g 0.02

C20:5n-3 Cis-5,8,11,14,17-Eicosapentaenoic acid g/100g 0.02

C22:1 n-9 Cis-13-Docosenoic acid g/100g 0.04

Cis-4,7,10,13,16,19-Docosahexaenoic
C22:6 n-3 g/100g 0.06
acid
C24:1 Cig-15-Tetracosenoic ncid g/100g 0.05
M39H A2 miﬁmammmaTnxaqaﬂaaﬁwﬁ’uﬁaaéw

Tnsaade | awdalwaga | onsaIu MR

wiiansa luaiy @aluana

Ri Ry R, R Ry By =0 HALONIIAIN)
Caprylic acid CH, 101 0.03 0.0303
Capric acid CiH; 127 0.05 0.0635
Lauric acid C E,. 155 0.23 0.3565
Myristic acid . 183 1.28 2.3424
Pentadecanoic acid f H 197 0.05 0.0985
Palmitic acid b 1) 211 28’51 49.6061
Palmitelaidic methyl ester C,H,, 223 0.32 0.7136
Palmitoleic acid C.H. 209 2.07 4.3263
Heptadecanoic acid G oHly 225 0.21 0.4725
Stearic acid C,Hy 239 7.79 18.6181
Cis-9-Octadecenoic acid B 237 42.77 101.3649
Cis-Vaccenic acid C;H, 237 2.14 5.0718
Linolelaidic acid Sais 235 0.09 0.2115
Cis-9,12-Octadecatrienoic acid Crthsi 235 15.47 36.3545
Cis-9,12,15-Octadecatrienoic CiiHag 233 0.74 1.7242
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Cis-6,9,12-Octadecatrienoic acid CH, 233 0.03 0.0699
Moroctic acid C.H.. 231 0.04 0.0924
Arachidic acid CiuHss 267 0.19 0.5073
Cis-11-Eicosenoic acid LI - 265 0.75 1.9875
Cis-11,14-Eicosadienoic acid CoH- 263 0.58 1.5254
Cis-8,11,14-Eicosatrienoic acid Gy 261 0.08 0.2088
Cis-11,14,17-Eicosatrienoic acid C,.HJ3 261 0.12 0.3132
Cis-5,8,11,14-Eicasatetraenoic

it 259 0.18 0.4662
acid
Eicosatetraenoic acid QH,, 259 0.02 00518
Cis-5,8,11,14,17-

S 5 P8 257 0.02 0.0514
Eicosapentaenoic acid
Behenic acid C,H, 295 0.02 0.0590
Cis-13-Docosenoic acid C, H; 293 0.04 0.1172
Cis-4,7,10,13,16,19-

Coriaey 283 0.06 0.1698
Docosahexaenoic acid
Lignoceric acid Cotlc 321 0.09 0.2889
Cis-15-Tetracosenoic acid ChH], 321 0.05 0.1605

FReRY 227.424




MA WUHIN I

MSNATDUAININADANIY One — way ANOVA

ey

1. szaznanlilumsiygasem

d' a a1 a
M99 -1 Han153AT1ZHAIAII51571 (One way — ANOVA) : szoznatilelu

UREAIRPITEL
ANOVA
Mean
Sum of Squares df F Sig.
Square
Between
139.773 2 69.887 2.174 [ 0.195
4 y Groups
LUNAUDEINDT
Within
(%) 192.851 6 32.142
Groups
Total 332.624 8

INATTIINLT M1 Sig = 0.195 (>0.05) MawaNNI1 vansV H, Fauaaa TmTevaz
a L Y VA " W o ¥ 91 ~q o aan ' a
wiawamesadiniow 1 g ilawninu auiuagllanszeznanlylumsilgnsnanen

v o

9 a Sl 1 1 [y ' w A ) § &
%gﬁiﬂﬂﬂ?ﬁlﬂﬂﬂlﬂﬁLﬂﬂiﬂulllllWﬂﬂ'Nﬂuﬂﬂ'Nﬁqu 1 mﬁﬁzﬁﬂﬂ'ﬂﬂ“‘%ﬂﬂu 0.05
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v Y v 1 aaa
2. anuUNYUvasfusalnsen

d 1

M3197 92 HANIIATIEHAIN NI (One way — ANOVA) : A uA U0

Anslnse
ANOVA
Mean
Sum of Squares df F Sig.
Square
Between
461.948 2 230.974 604.828 | 0.000
= , | Groups
LUNaeaIneg
Within
(%) 1.146 3 0.382
Groups
Total 463.093 5

INANTNWUI A1 Sig = 0.000 (<0.05) MNIBAINT Viers H, Fauerasd Hrrfovaz

1 { Y

a o il Y =P i 19 o LY Y 8 ngl o 1 a aa
IWNADTINDIVUNUDY 1 ) mm"lummu ﬂquuﬂgﬂ"lmmmmwwmmmmﬂgn‘iﬂm

.

"
a =}

nana1eiue 183 ovaziuRale dines nua UANA 1NN TR NTEAUANFOIY 0.05

7}

=2 Y A ~ ' i ¥ a ¢ ' o =
“D’\‘lﬂgﬂﬂ\jllﬂﬁlﬁﬂﬁﬂﬂl;ﬂﬂﬂﬂ']ﬂ']'llluﬂﬂﬂ’msl]ﬂﬂiﬂﬂﬂé'ﬁlnﬂﬁl'ﬂﬁlﬂﬂﬁ‘j']ﬂﬂﬂﬂllﬂ AIAIT TN -3
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3. onnaulaeluaszrNaumMueaneiiy
4 = a1 s 1
M9 -4 HANITAATIEHAIAIN5UTIU (One way-ANOVA) : das1au agTua

1 1 %’ o/
FEHITNUUNMUDANDUTNU

ANOVA
Mean
Sum of Squares df F Sig.
Square
Between
1021.030 2 510.515 | 11.684 | 0.009
- P Groups
WNADAINDI
Within
(%) 262.170 6 43.695
Groups
Total 1283.200 8

INAITNBIT A1 Sig = 0.009 (<0.05) MUWANNI Vs H, Fauaaad Harfovas

]
-

1 ! 1 L Ly 5 1 s ! 1
witaemmedotiaies 1 ¢ Al liwidu dniuaglldeesidimlasTuasyninauniuen

L)

= w

' ¥ o od ] a a 4 " 1 [ ' @ @ A

aouniuinana1aiuaz ldderasiialeamesniauanaanuedainivd Ay nseay
§y & - — ' ' a o '

AT U 0.05 FarzdpslinInfFouifeuainnuunnanuesiosazuiaeamoi g

a0l fams199 9-5





